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Teaching Mitosis 


Hundreds of teachers have discovered for themselves that sections 
of whitefish blastula are ideal for teaching mitosis. After comparing 
this material with mitosis slides of onion, tradescantia, ascaris, grass- 


hopper, crayfish and ambystoma, one teacher writes: 


“The whitefish slide is truly excellent and stages showing mitosis 


are the best I have ever seen in any microscopic preparation.” 


Let us send one of these slides for inspection. We’ll pay the trans- 


portation both ways if you are not pleased with it. 


The Sign of the Turtox Pledges Absolute Satisfaction 


GENERAL BIOLOGICAL SUPPLY HOUSE 
Incorporated 
761-763 EAST SIXTY-NINTH PLACE 
CHICAGO 
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BIOLOGY IN THE MAKING 


SNYDER 


Readable, interesting background material for biology classes, pre- 
senting the contributions of scientists who have brought about 
piesent-day biological progress. Ready in April. 


METHODS AND MATERIALS FOR 
TEACHING BIOLOGICAL SCIENCES 


MILLER AND BLAYDES 


Presents the newer educational methods applicable to biology. Prac- 
tical classroom situations are described. $3.50 


LECTURE DEMONSTRATIONS 
IN GENERAL CHEMISTRY 


ARTHUR 


Unusually detailed instructions for more than 1000 experiments, 
under 175 topical headings. A complete manual for the lecture 


demonstrator. $4.00 
McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 
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THE FACTOR OF INTEREST IN THE 
TEACHING OF MATHEMATICS* 


MARGARET JOSEPH 
Shorewood High School, Milwaukee, Wisconsin 


Ever since the traditional two years of high school mathe- 
matics has no longer been required to enrol in some colleges and 
universities, there is a growing concern among teachers of math- 
ematics over the future status of this field of work. As long as 
mathematics was required and hence considered fundamental 
in educational plans, teachers felt secure. Now that there is a 
definite movement in some high schools to eliminate formal 
mathematics from the curriculum, it is well to study the criti- 
cisms and be prepared to meet them. 

The departure from the old entrance requirements at the Uni- 
versity of Wisconsin was the result of persistent pressure 
brought to bear by the organization of high school principals 
and superintendents of the state. They believed that formal 
mathematics was a definite handicap to students not planning 
to attend college, as well as to those who desired to enter and 
yet fostered an intense dislike for the subject or showed no 
mathematical ability to the extent that they were unable to 
achieve success. To deny them the opportunities offered at a 
university seemed unjust, for many of these students were cap- 
able in their own way. An example of this is the case of one of 
Shorewood High School’s outstanding sophomores who just 
could not make satisfactory grades in geometry and yet she has 
already written nine musical compositions and plays the drums 


* Presented to the Educational Division of the American Association for the Advancement of Sci- 
ence, June 1939. . 
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and marimba like a professional. The routine of daily homework 
of an exacting nature seemed so confining; she was using every 
spare minute composing or practicing. Surely the university 
would have much to offer her in the field of music even though 
she had not achieved success in mathematics. 

The criticism of the study of formal mathematics made by 
principals was prompted by the large number of failures. One 
frequently heard of schools having 15, 20, or even a higher per- 
centage of such failures. Some executives who no longer in- 
cluded mathematics on the list of prerequisites for graduation, 
thought this solved their problem. But when one learns there is 
still a high percentage of failure, one knows the real issue was 
evaded. 

In September of 1937, Shorewood’s dean of boys made avail- 
able to teachers the relative class rank of all students in each of 
the senior high classes of the previous year. I thought it would 
be interesting to use this data to see if there was a correlation 
between rank in class and ability to succeed in mathematics. A 
brief summary is given below: 


| Total | No. No. % of Rank of 








—_ no. | enrolled failures failures failures 
stu- | — | | 
| dents | Alg. Geom. Alg. Geom.| Alg..Geom.| Q4 | Qs* 
Soph | 214 | 175, 163 | 20| 4 11.4) 2.6 |70.8% 29.2% 
Jr. | 187 11721 159] 6| 7 | 3.5] 4.4 |76.9%|23.1% 
Sr. | 197 | 170) 158] 3 7 11.8 5.0 |80.0%|20.0% 
Total | 517; 470} 29 | 18 5.6 3.8 | 








* In a class of 100, the upper 25 would be classified as Q, while the 25 of lowest rank would be classi- 
fied in Qs. 

During the three year period studied, all failures in mathe- 
matics ranked in the lowest half of their class while each year 
over 70% of the failures were from the lowest quarter of their 
class. 

The total percentage of failures in mathematics is not as high 
as current opinion leads one to believe. As stated above, the 
total percentage of failures in algebra was 5.6% while in geome- 
try, it was 3.8%. It did seem strange that there were 20 of the 29 
failures in the sophomore class, so I decided to investigate 
further. All members of this class had taken the Thorndike 
McCall and the Iowa silent reading tests that same year, as did 
the other classes, in an effort to select and give special drill to 
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these students found to be below their grade normal in two or 
more skills. I also hoped to find evidence to substantiate my be- 
lief that there is a correlation between ability to interpret the 
printed page and grades in mathematics. Reading scores were 
investigated for 124 pupils falling in any one of the following 
classes: 

(a) Those who took neither algebra nor geometry 

(b) Those who took algebra but not geometry 

(c) Those who received one or more D’s or an F in either sub- 
ject. 

The reading scores of the 124 ranged from grades 5.3 to 9.2. I 
found that at no time was there one who failed either algebra or 
geometry who had a reading grade score of 9.2 or above. On the 
other hand, only one person with a reading score ranking from 
5.3 to 7.8 passed, and 95% of the failures were in this class. It 
was evident therefore that the large number of failures was 
made by students more than 1 year below their normal in read- 
ing ability. It also showed not that mathematics itself is at fault 
but that mathematics is a selective subject. It is not at all sur- 
prising that students fail mathematics if their ability to read 
and interpret the printed page is of 5th or 6th grade level of 
ability. 

The effects of the change in college entrance requirements on 
the high school student are twofold: 

1. Some advisors encourage capable students to elect courses 
other than formal mathematics, either because of the new col- 
lege requirements or because of the hazard of failure frequently 
associated with it. Few freshmen know what vocation they will 
enter and their choice will be limited without mathematics. 
They can, however, take algebra and geometry without credit 
while at college, as have about 50% of those admitted at Wis- 
consin on the restricted basis. It has been our experience that if 
these same students attempt to enrol in a higher institution 
of learning where entrance requirements have not been modi- 
fied, they become the best known boosters for high school 
mathematics to their friends and relatives. 

2. Some high schools, offering general and consumers mathe- 
matics, have made it known to the student that the credits may 
be used to satisfy the two year mathematics entrance require- 
ment at any university. Just what will happen when these 
students enrol in college courses where a background of work 
more advanced than that given in these two courses is required, 
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will be gleaned only when enough students have been faced with ) 
this problem. 

As far as the slow students and their teachers are concerned, 
the change in entrance requirements is commendable. Mathe 
maticians do not want all high school students to take algebra 
and geometry; neither do they desire to teach a course so 
abridged and simplified that their students would not be prop- ) 
erly prepared for college. How fortunate teachers are if they 
have a class made up of students taking the course because they 
are interested in the subject! I’m sure every teacher has had a 
student at some time or other who seemed to defy the instructor 
to teach him and his contempt for the subject was evident in 





every response. The change in entrance requirements reduces ) 
the number of such students who take it because “they have 
tH.”’ 


Now we come to the problem of how to create and maintain 
interest in mathematics classes. In order to have the proper at- 
mosphere conducive for interest, the student must have no fear 
of the subject. There are so many students who delight in telling ) 
friends how terrible mathematics is and if an impressionable 
high school lad hears this two or three times, he has a fear of or 
dislike for the course when he enrols. This offsets any means of 
creating interest which the teacher may try to use. The most 
severe criticism comes from students who received low or failing 
grades in mathematics. Their lack of interest resulted from lack 
of success. We know one likes that which is within one’s range of 
comprehension for in that success is possible. If teachers could 
discourage students who rank in the lowest quarter of their 
class from taking formal mathematics, not only would failures 
be practically nil as I previously pointed out, but in so doing 
eliminate most of the criticism of mathematics made by stu- 
dents and their parents. Some of these people could be directed 
into a course of general or consumers mathematics which would 
train them in practical phases of banking, investments and 
budgets. 

When fear of the subject does not exist, then without reflec- 
tion on other high school subjects, attempt to show the student 
the need for consistent study is a course as logical as mathe- ) 
matics where there are definite ideas and laws to be followed, 
unaltered by public opinion. The instructor could ask the stu- 
dents whether or not Neville Chamberlain followed the right 
procedure at Munich last fall. Without a doubt there would be 
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responses for and against his action. It is then easy to explain 
that here each has a right to his personal opinion and if reason- 
able deductions were cited in a history class, the student would 
receive a good grade. 

On the other hand, if in mathematics a student solved a set 
of problems using a+b =c, instead of a*+b? =c’, no amount of 
personal opinion, outside reading, or argument would entitle 
him to credit. In general science one could read and intelligently 
discuss electricity given at the end of the book without even 
scanning topics discussed previously. A student could read and 
give an intelligent report on the World’s war without knowing 
details of the Revolutionary or Civil wars. Many similar situa- 
tions could be cited. No student could open an algebra textbook 
and solve a problem in long division without previous knowledge 
in multiplication and subtraction nor could he prove a quadri- 
lateral a parallelogram unless he could prove triangles congru- 
ent. 

A short time ago, I heard Dr. Oxnam of Indiana define culture 
as ‘“‘that which remains after everything else is forgotten.”’ 
Among the characteristics of culture given were: 

(a) Understanding quickened and deepened 

(b) Breadth of outlook 

(c) Critical habit of mind 

(d) Catholicity of sympathy and 

(e) Appreciation of beauty. 

Reference to this definition is an aid in arousing interest in 
mathematics. I usually tell geometry students at the beginning 
of the year, that unless they specialize in some field where math- 
ematics is required, they no doubt will forget most of the 
theorems, but they should never forget the training to draw 
logical conclusions where an authority is required for every 
statement rendered. The man who always thinks he is right and 
everyone else is wrong uses no geometrical reasoning; he has no 
breadth of outlook, no sympathy for another’s view point. 

To arouse greater interest in logical proof and so develop a 
critical habit of mind, illustrations should be taken from every- 
day life. The first week of geometry and intermittently through- 
out the year, I give simple reasoning problems from every day 
experience. An illustration of this type is: 

Dick lives one block from Bob. 

Bob lives two blocks from Jim. 

Therefore, Jim lives one block from Dick. 











206 SCHOOL SCIENCE AND MATHEMATICS 


Granted that the first two statements are true, the students are 
to determine whether or not the third is a logical deduction from 
the others. At first the pupil might think the deduction true 
but upon further reflection will recognize other possibilities. 
This arouses interest in correct reasoning and teaches students 
to avoid hastily formed conclusions which would not always be 
true. Then the teacher is ready to show the student that formal 
proof is on this same order only here one may have several state- 
ments given true, yet one must take the same precaution not to 
draw a conclusion without sufficient evidence. 

Work in construction and design in geometry develops an ap- 
preciation of symmetry in nature and beauty in design more 
than any high school course outside of art. Simple work given 
at the beginning of the course is an excellent way to arouse in- 
terest. 

Boys enrolled in geometry like to make and use mathemat- 
ical instruments. Included there are the angle mirror, clinome- 
ter, hypsometer, pantograph, and plane table. Others not as 
easily made are the sextant and transit, the purpose of which the 


either, he may actually use them. 

Considerable interest may be aroused by posting on the bulle- 
tin board clippings from magazines and newspapers which per- 
tain to the use of mathematical terms, applied problems, 
geometric designs and puzzles. 

It would be impossible in this paper to enumerate all the ways 
in which one may correlate geometry with aerial photography, 
art, aviation, chemistry, geography, music, navigation, physics 
and social science to further stimulate interest. 

For the past two years, the Mathematics section of the Wis- 
consin Teachers Association has an active committee doing a 
commendable piece of work in sending to Mathematics teachers 
and their executives, articles on the value of mathematics as well 
as excellent source material beneficial to any teacher. This 
source material may be used to locate many articles of interest. 

To reiterate what has already been given, mathematics would 
not show a higher, perhaps not even as high a percentage of 
failure than any appreciation subject if the pupils ranking in the 
lowest quarter of their class elect other than formal mathemat- 
ics courses. Then teachers would have no difficulty in main- 
taining interest since good students enjoy mathematics for its 
precision and logical organization. To hold the interest of 
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others, teachers can depend on the many supplementary topics 
which correlate art, science, industry and everyday reasoning 
with mathematics. According to Dr. Oxnam’s definition, those 
enrolled will be given a course which will contribute much to 
their culture. 





SUMMER CONFERENCE OF THE NEW ENGLAND 
ASSOCIATION OF CHEMISTRY TEACHERS 


The first Summer Conference, held last August at the University of 
Vermont, was so successful that the Executive Committee of the New 
England Association of Chemistry Teachers has voted to hold a second 
conference this summer. The meetings will be held on the campus of the 
University of Maine on August 13, 14, 15, and 16, 1940. The morning and 
afternoon sessions will be devoted to topics of current interest pertaining 
to the teaching of chemistry in secondary schools and colleges and recent 
advances in scientific knowledge. Speakers of national reputation will 
participate. Meals and lodging will be provided at a very low rate by the 
University, and accommodations for families will be available. A social 
program, taking advantage of the location of the conference at one of the 
country’s foremost vacation spots, is being planned. 

The Committee in Charge is comprised of the following: Dr. Lawrence H. 
Amundsen, of the University of Connecticut; Prof. Avery Ashdown, of 
the Massachusetts Institute of Technology; Prof. Charles A. Brautlecht, 
of the University of Maine; Mr. Roscoe Dake, of Phillips Academy; Mr. 
Standish Deake, of Milton Academy; Mr. Everett F. Learnard, of Nor- 
wood Senior High School; Miss Eva Ruggli, of the Cambridge Latin 
School; and Mr. Theodore C. Sargent, of Swampscott High School, Chair- 
man. The following officers of the association are also serving ex-officio: 
Mr. Ralph E. Keirstead, of Wethersfield High School, President; Prof. 
Laurence S. Foster, of Brown University, Vice-President; and Mr. W. 
Davis Chase, of the New Britain High School, Advertising Manager of 
the Report of the N.E.A.C.T. 

There will be a registration fee of $2.00 for members in the association 
who register before August 1, and $3.00 for those who register later than 
this date. Non-member teachers from New England, or elsewhere, who 
wish to attend, may do so by paying the usual membership fees of $3.00 
for a full membership and $1.50 for an associate membership. Payment 
of registration fee is not required of members of the immediate family of 
teachers attending the conference. 

For further information, a letter should be sent to Mr. Theodore C. 
Sargent, 834 Humphrey St., Swampscott, Mass. 





GENEVA LAKE SUMMER SCHOOL 


Dr. Arthur D. Hasler of the University of Wisconsin will direct the 
Geneva Lake Summer School of Natural Science, College Camp, Wiscon- 
sin, from June 29 to August 9, 1940. Aside from the regular studies there 
will be two forums: one on Conservation and on the the Teaching of 
Science. 

For further information write to Dr. Arthur D. Hasler, University of 
Wisconsin, Madison, Wis. or Miss Hildegard C. Pieper, Sec’y., 7146 
Greenwood Ave., Chicago, IIl. 








PORTABLE DISPLAY CASES FOR BIRDS 
AND SPECIMENS 


WiLiiAM M. Grecory, Director 
Educational Museum, Cleveland Schools, Cleveland, Ohio 


The protection of mounted birds and other fragile specimens 
is always a problem when such material is to be shipped from 
school to school or used in various rooms of a large building. 
The following description of new inexpensive bird cases suggests 
methods of protecting and rendering expensive bird specimens 
more useful and more durable. 





These bird cases are made in two sizes: 9"X9353" and 
12” 13” X72". These sizes accommodate most of the common 
birds and the migrants. 

The boxes are made of three ply 3 inch fir-wood that has been 
well seasoned to prevent warping. This plywood does not easily 
split and is stronger than an equal thickness of wood. 

The two large opposite sides of each box are left open and this 
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space is covered with lumarith with a thickness of 1/32 of an 
inch. This material is fully transparent and tough. The lumarith 
is firmly fixed to the side frames of the box by half inch strips 
of beading. This makes a solid bond for the sides. The exterior 
of the box is finished with a stain of light oak and brown, cov- 
ered with white shellac. The interior of each box is painted a 
flat white coat and finished coat of white glossy enamel. This 
white interior reflects light upon the specimen. 

Each box has a durable brass handle for carrying, a substan- 
tial label holder and brass corners. The boxes so made have 
proved durable and satisfactory. The cost of materials in the 
small size is $1.10, and the larger case is $1.45. 

Small specimens of fragile or valuable material require a 





compact and durable display case, otherwise they may be 
damaged in class use or in transportation. The following cases 
are stable enough to protect fragile material in transportation 
and are of convenient size for class use. 

These display cases are constructed of quarter inch three 
ply fir-wood selected and seasoned. There are two sizes of these 
cases; the larger is 83”13"”X132", and the smaller case is 
half the size of the larger. The cases can be made with one or 
two open faces. The open face on one side only is for larger, 
heavier specimens. This allows enough depth so that materials 
of considerable size can be packed in it. The open space is closed 
by heavy transparent lumarith rather than glass which is easily 
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broken. The labelled specimens are laid or mounted on cotton 
batting so that they are firmly pressed against the lumarith 
cover. 

The specimen case is finished in natural wood. A light brown 
stain is applied to bring out the grain and finished with white 
shellac. Cases are uniform in size so that a series can be placed 
in the carrying box, each of which carries four large, or eight 
small specimen cases. 

The cost of materials for the large single opening specimen 
case is $.40; the double opening case, $.63; and the small single 
case, $.24; and the small double case, $.39. 

The carrying box for the specimen cases is of the following 
dimensions: 8}” X93?” X14}”. Each carrying box is made of 
three ply fir-wood, the bottom is } inch material. The cover is 
fastened to the top with hinges and a strong clasp. A carrying 
handle is attached to the top and a label holder is placed on the 
side. A carrying box costs about $.95. 

To the teacher who is accustomed to using various kinds of 
fragile mounts the stability of these will be apparent as well as 
the convenience of having several specimens of the same nature 
enclosed in a carrying case so that they may be taken from room 
to room or shipped from school to school. Where thousands of 
specimens are circulated in a large school system, this method 
of mounting and displaying is convenient and inexpensive, and 
it cuts the expense of repair and renewals. 


A STUDY OF TERMINAL EDUCATION 
IN JUNIOR COLLEGE 


The American Association of Junior Colleges has received a grant of 
$25,000 from the General Education Board, of New York City, to finance 
a series of exploratory studies in the general field of terminal education in 
the junior college. Approximately 500 accredited junior colleges are now 
found in the United States besides another hundred which are not yet 
thus recognized. 

About two-thirds of the 175,000 students enrolled in these institutions 
do not continue their formal education after leaving the junior college. 
The new study will be concerned particularly with courses and curricula 
of a semi-professional and cultural character designed to give this increas- 
ing body of young people greater economic competence and civic responsi- 
bility. There is increasing evidence that existing four-year colleges and 
universities are not organized adequately to meet the needs of a_large 
part of this significant group. 

It is anticipated that the exploratory study will reveal the need and the 
opportunity for a series of additional studies and experimental investiga- 
tions and demonstrations which may cover several years of continuous 
effort. 





HIGH SPEED ELECTROLYSIS OF WATER 
WITHOUT A BATTERY 


ALBERT R. CLISH 
Belmont Junior High School, Belmont, Massachusetts 


ELECTROLYSIS OF WATER 


The loss of valuable teaching time used up in waiting for the 
products of electrolysis to collect in really usable quantities, 
when dry cells are used as a source of current, is an important 
element. At best, dry cells are rather limited in their ability 
to provide a strong steady flow of current for electrolysis. But 
we do have electric lights. The lighting mains will provide about 
115 volts at about 5 amperes steadily, inexpensively and safely. 
This source of current is of course alternating current in most 
towns. 
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Connections for electrolysis. The electrolyte of the rectifier is a solution 
of common baking soda, borax, or ammonium phosphate. Jump wire AB 
to be used only during “forming.” 


In order to limit the current and the pressure in volts, for 
many demonstrations in general science, especially electrolysis, 
the author has made use of an inexpensive yet useful piece of 
home-made apparatus which he choses to call “‘a resistance and 
fuse unit.” (Many of the author’s pupils, both boys and girls, 
have made the same unit to use in experimenting at home.) On 
a piece of wood about eight inches square and 3” thick is 
mounted two standard lamp sockets and two binding posts. 
The accompanying sketch shows the connections. 

To limit the flow of current, a common “Sun-Bowl” type, 
heating unit is inserted in one socket. To protect the main line 
fuse, a five ampere fuse is used in the other socket. The current 
may be turned on or off by inserting or removing the fuse at 
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will. The fact that the current is alternating current is no prob- 
lem when it can be changed so easily to pulsating direct current. 
The device for changing the current is a Nodon valve and the 
valve-like action may well be studied as a problem in electroly- 
sis in the more advanced classes. 


THE NODON VALVE 


Few teachers know the name of Albert Nodon, the man who 
did so much research on Electrolytic Rectifiers. An exhaustive 
report of his studies at the Sorbonne may be found in, The 
Transactions of the International Congress, St. Louis, 1904, Vol. 
1, p. 510 ff. (Another source of information on electrolytic 
rectifiers is, “The Chemistry of the Electrolytic Current Recti- 
fier,’ by Donald McNicol, in the Electrician and Mechanic, 
August, 1913.) There is no need to refer to the sources men- 
tioned for this present article provides all the needed informa- 
tion. The citations are given for the help of any who may have 
interest enough to search the literature further. 

The size of the several items used in making the valve is 
of no particular importance. The electrodes, one of lead and 
another of aluminum (see sketch), may well be made of ma- 
terial one or two millimeters thick, five centimeters wide and 
about fifteen centimeters long. A 500 cc. beaker makes a good 
container. A larger container will not heat as readily. However, 
heat seems to do no damage as the Nodon valve will even work 
well at temperatures approaching the boiling point of water. 
A rubber stopper in the bottom of the container may well be 
used in keeping the plates from touching beneath the surface 
of the electrolyte and “shorting”’ the valve. Four teaspoonfuls 
of common baking soda, borax or ammonium phosphate dis- 
solved in the water which nearly fills the beaker, completes the 
valve. 

FORMATION OF THE PLATES IN THE NODON VALVE 


The Nodon valve as just made will not function efficiently 
as a rectifier as yet. The plates or electrodes in the valve must 
be “formed.”’ During the forming process a thin film of choco- 
late colored material, consisting of several peroxides of lead, 
collects on the lead plate and the surface of the aluminum 
plate becomes etched. 

The plates are formed in a very few minutes and once formed 
remain in working condition for an indefinite period even if 
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washed, dried and stored. Forming is accomplished by connect- 
ing the plates to a source of alternating current as indicated by 
the sketch. The resistance and fuse are such as to prevent 
excessive current. If the lead plate is connected to one side of 
the alternating current lighting mains, through a resistance and 
fuse unit, the aluminum plate is to be used as a positive ter- 
minal. The other side of the line is the negative terminal. The 
sketch shows these details. 
[ELECTRODES FOR ELECTROLYSIS 

Platinum, a costly metal, is usually used in this classical 
demonstration. The author suggests that copper be used. Get 
some large copper wire, about #4 or #6 Brown & Sharpe gauge, 
use a piece about ten centimeters long for each electrode. Put 
the copper wires in one-hole rubber stoppers to fit the Hoffman 
apparatus. There is another and even greater advantage to the 
copper electrodes over small platinum electrodes. The copper 
electrodes permit a greater current to pass through the electo- 
lyte with even a smaller current density per square centimeter 
of the electrodes. This greater current density through the 
electrolyte means a larger quantity of the products of electroly- 
sis in any given time. According to the electrolysis equation :— 

m=e-t-t 

m=mass in grams 

e=electrochemical equivalent of metal (or gas) 

i=current in amperes 

{= time in seconds 

I; LECTROLYTE FOR ELECTROLYSIS 

In our “classic experiment”? when platinum electrodes are 
used, water is made acid in order “to conduct the electric cur- 
rent better.’’ When copper electrodes are used, the acid electro- 
lyte is to be replaced by an alkaline electrolyte. A } normal to 
normal solution of either sodium hydroxide or potassium 
hydroxide in water works well. Small black particles may col- 
lect near the positive electrode. These flakes will do no harm. 
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THE NATION’S FIRST CENSUS OF HOUSING 


A comprehensive picture of housing and home ownership in the United 
States will be compiled from information to be gathered by the 120,000 
Census enumerators in conjunction with the Sixteenth Decennial Census 
to be conducted by the U. S. Bureau of the Census in April. Data—in 
response to a schedule of thirty-one questions bearing on the type of struc 
ture, equipment, and ownership—will be obtained for each of the ap 
proximately 35,000,000 dwellings throughout the country. 

Housing experts point out that the information gathered will be of 
inestimable value in the determination of future housing policies. It will 
be of especial interest to manufacturers, builders, distributors and bankers 
in their study of trends in home ownerships and building in the United 
States. Census authorities explain that through their tabulations it will 
be possible to determine facts of vital importance to local geographical 
and political subdivisions. For example, cities will be able to determine 
the distribution of the various types of housing within their limits, together 
with the possible need of expansion of transportation and communication 
systems, police and fire protection, schools, and similar facilities. 

The tables will also help social workers to establish relationships be- 
tween certain types of housing and human needs by correlating their own 
data on characteristics and locations of clients with the census information 
on characteristics of the homes. 

Data showing the equipment in homes, together with the state of repair 
of the homes, will be of value to manufacturers and distributors of housing 
products in the planning of their sales campaigns. 

Home finance institutions will find the average amount of mortgage 
and the data on mortgages of value in proving and checking the soundness 
of their investments and the possibility of mortgage expansion. 

The aid of trade associations, financial groups and research organizations 
was obtained by Census officials in the preparation of the questions. In 
this manner the authorities feel they have arrived at a group of questions 
which will gather the greatest possible amount of useful information. 

The Housing Census will be made at the same time as the balance of 
the Decennial Census and will be made by the same workers. Authority 
for the housing census was voted by Congress at its last session. Action 
on the appropriation has been deferred until the 1940 session. 


INTERNATIONAL CONGRESS OF MATHEMATICIANS 


The Organizing Committee announces with regret that the Inter- 
national Congress of Mathematicians which was scheduled to be held in 
Cambridge, Massachusetts, in September 1940, is postponed until a more 
favorable time. Due notice will be given of any arrangements to hold the 
Congress at a later date. 

R. G. D. RicHarpson, Secrelary 








EXTRACTING ALUMINUM FROM ITS ORE 
A One Act Play 


WALTER McCrory 
Boys’ Technical High School, Milwaukee, Wisconsin 


Cast 
Charles Hall—A graduate of Oberlin College 
His Father—A Congregational Minister 
TIME 
The early morning of February 23, 1886. 


PLACE 


Interior of the woodshed behind the Hall home in Oberlin, Ohio. A crude 
table occupies the back center of the stage. On the table is a box, which 
Charles has made into an apparatus for separating a substance by elec- 
tricity. A table on the left contains chemical apparatus and colored 
liquids. The table on the right contains more apparatus and books. A win- 
dow is at the rear. A door, leading into the home, is on the right. A dim 
light is burning, throwing its glow on the center table, and leaving the re- 
mainder of the room in semi-darkness. 

At CURTAIN 


Charles Hall, hair in disarray, collar of shirt open and wearing a long 
rubber apron is working at the apparatus on the center table. He turns 
the current on and off, showing to the audience the glow in the apparatus. 
He walks back and forth impatiently and somewhat discouraged. 


CHARLES 


What is wrong? Why doesn’t the aluminum come out? My 
cryolite liquefies satisfactorily. It carries the current all right. 
(He walks to the left table and places a beaker containing a liquid 
to conductivity apparatus fitted with an electric light bulb. The 
bulb glows.) Yes, that’s all right. I know I have purified my 
bauxite, but I’ll see if there is any iron left in it. 


FATHER (voice from interior of the house) 
Charles, it’s about time you came to bed. 


CHARLES 


Yes, just a minute. (Goes to right table with a sample of bauxite, 
puts it in a test tube and adds a liquid to it) Nothing wrong with 
this. Everything seems theoretically correct, and I should get 
results, but I don’t. But (impatiently, yet with determination) I’m 
not going to quit until I solve this. (Door at right opens and an 
elderly man in a bathrobe and slippers walks in) 
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FATHER (angrily) 

Charles, don’t you know it is past two o’clock. You’d better 
stop for tonight and come to bed. 
CHARLES 

I will, Dad, but I’d like to find out what’s wrong with... 
FATHER (impatiently) 

Yes, yes, I’ve heard that before. You’ve worked on this for 
nearly two years and... 

CHARLES 

Dad, I feel that I’m going to solve this thing tonight. You’ve 
had chemistry at college. You might give me some help. There 
must be some little thing I’ve overlooked. 

FATHER (becoming interested ) 

Well, Charles, I used to be pretty good in chemistry, and | 
still remember a little of my professor’s lectures on aluminum. 
You know, I’ve always had a secret urge to be a scientist, but 
the ministry called me instead. Your method is quite different 
from the one [ learned. 

(HARLES 

Yes, it is. Pll go over my method with you and you might see 
where I have made a mistake. 
FATHER 

Have you gone over your method with Professor Jewett? 
CHARLES 

Yes, he thinks I’m on the right track, but my method is so 
new and original that... 

FATHER 

It’s certainly new, but go on. Explain it to me. I don’t see how 
I can give you much help if Professor Jewett can’t. 

CHARLES 

You know that I am trying to extract the aluminum from this 
ore, bauxite. 
FATHER 


Now, let’s see, what is bauxite? 
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CHARLES 


Bauxite is an aluminum oxide, but having many impurities 
like iron, I purified it, and that was some job. 
FATHER 

How did you purify it? Where did you get it? 
CHARLES 

Well, Dad, I worked on the theory that caustic soda solution 
dissolves aluminum oxide, but will form insoluble compounds 
with other metals. 
FATHER 

Oh, yes! I remember that. You then changed the dissolved 
aluminum oxide back into the insoluble oxide. I see. 
CHARLES 

Well, after some days work, I got my bauxite as pure as I 
could. This bauxite comes from Arkansas. Professor Jewett gave 
me that suggestion. I’ve tried many aluminum compounds, 
clays you know, but I think this is the best. 
FATHER 

Then what? 
CHARLES 

My idea was to get the aluminum oxide into solution and 
then separate the aluminum from the oxygen. 
FATHER 

Sounds simple. 
CHARLES 

Yes, it does. But the trick is to get it into solution. I’ve tried 
everything I could get as a solvent. Nothing seemed to an- 
swer the purpose. Finally, as you know, I got hold of this cryo- 
lite. (Walks over to right table and fingers a powder) 
FATHER 

Yes, I remember, but I have forgotten the composition of it. 
CHARLES 


It’s sodium aluminum fluoride and its only source is Green- 
land. 
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FATHER 


Comes quite a long way, doesn’t it. But go on with your ex- 
planation. Can’t see where I can help you much so far. 


CHARLES 


Two weeks ago, I put this in my apparatus, turned on my cur- 
rent—it’s a hot one—and it liquefied. 
FATHER 

Yes, | remember how excited you were about it. 
CHARLES 

But I wasn’t nearly as excited with that discovery as I was 
when I put the bauxite into the molten cryolite and it went into 
solution. Now, you see, the current should separate the alumi- 


num from the oxygen. But so far, it doesn’t seem to work. But I 
still think that I’m on the right track. 


FATHER 
I believe you are. I see that you can’t throw this all over now. 


CHARLES 

No, I can’t. You remember I told you what Professor Jewett 
said to us, that “‘the man who discovers a process by which 
aluminum can be made on a commercial scale, not only will be 
a benefactor to mankind, but will also be able to lay up for him- 
self a great fortune.” 


FATHER 


If I remember correctly, ordinary clay that we have in our 
back yard contains a large percentage of aluminum. 
CHARLES 

Yes, that’s right. Every claybank is a potential source of 
aluminum. Aluminum is the most abundant metal on earth, 
making up about eight per cent of the earth’s crust. If I can get 
it out of clay on a commercial scale, think what it will mean to 
the world. In this clay (handles some clay) is a metal that is one- 
third as heavy as iron, could probably be made as strong as 
iron, but will not rust like iron does. It’s all around us, yet we 
must pay an enormous price for it because we do not yet know 
how to get it out of the clay cheaply enough. 
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FATHER 


You know, Charles, that Napoleon the Third saw great pos- 
sibilities in aluminum. He thought that if he could lighten the 
weight of his army’s equipment, the scope of its operations 
could be greatly increased. A few helmets were actually made 
of aluminum, but they cost so much that Napoleon gave up the 
idea. 


CHARLES 

Yes, I can see what cheap aluminum would mean, but the 
method now used to get aluminum will never make it cheap. 
And it must be cheap to use on a commercial scale. 


FATHER 

I’ve forgotten how aluminum is obtained now. What is the 
process? It may give us some light on your present difficulty. 
CHARLES 


I’ve forgotten some of the details myself. (Walks to right ta- 
ble, and looks in a book. Reads) ‘“‘Hans Christian Oersted, a 
Danish chemist, discovered the metal in 1825. He mixed alum- 
inum chloride with potassium amalgam and applied heat to 
the mixture. Wohler repeated the experiment, but failed to get 
aluminum.”’ 


FATHER (laughing) 


It seems as if even Wohler had his troubles. 


CHARLES (still reading) 

“Wohler then used potassium metal instead of amalgam. He 
did this in a porcelain crucible, dissolving out the salt with wa- 
ter. Aluminum showed as a gray powder. Later a process was 
discovered for making sodium much cheaper. Sodium was then 
substituted for potassium which is very expensive.” 


FATHER 

No wonder aluminum was so expensive. I remember reading 
where royalty used knives and forks made of aluminum. 
CHARLES 


Yes, in 1854 aluminum cost $545 a pound. When sodium was 
used to produce aluminum it fell to $17 a pound. If my method 
works, I figure that I can make it for $2 a pound. 
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FATHER 

As far as I can see, from what you have said, the old methods 
will not help us. As I understand your method is based on the 
fact that molten cryolite dissolves the bauxite. The solution 
carries the electric current and the current should break up the 
aluminum oxide into aluminum and oxygen. (Starts to yawn) 
Well, Charles, I’m afraid I’m too rusty in my chemistry to help 
you any. I think I'll go back to bed. Going to have a hard day 
tomorrow, rather today, so good night. Don’t stay up much 
longer. (leaves) 


CHARLES 


Good night. I’ll come soon. Getting tired myself. 


FATHER (as he is opening the door) 


I just had an idea. May not be anything. I just thought that 
the oxygen may have something to do with your difficulty. I 
faintly remember that oxygen affects aluminum quite readily. 
Probably if you could get rid of your oxygen—but then I don’t 
know much about it. Just an idea. Good night. (Jeaves room) 


CHARLES (to himself) 


Oxygen, aluminum, the oxygen acting on the aluminum as 
soon as it is formed (becoming more and more excited)! Why did- 
n’t I think of it before? Yes, get the oxygen out. That’s it. I’ll do 
it. (Walks rapidly to right table, opens a book). Now, how could I 
get rid of the oxygen before it affects the aluminum. Let’s see. 
Carbon. That’s it. Carbon should do it. (Dawn is showing 
through the window. Becoming more calm) Now, let’s see. (Thinks 
for several seconds) Use carbon electrodes. Probably line my box 
with carbon. Carbon with the intense heat generated should 
take out the oxygen. The carbon dioxide formed will not react 
with the aluminum. (Walks to table and looks for carbon electrodes. 
Goes to box and works on apparatus) I'll put the electrodes here. 
I'll line this with carbon. (Works a while longer) Everything 
seems right now. We'll soon see. (Turns on the current and 
watches intently. Suddenly becomes excited) I see something shiny 
down there. Aluminum is forming. (Voice becomes louder) It’s 
forming! It works! I’ve got it! (Rushes to the door, throws it open 
and yells at the top of his voice) Dad, I’ve got it! It works! 


CURTAIN 








INTUITIVE GEOMETRY COMES TO LIFE 


OLIVE P. Dosss 
Sherrard Intermediate School, Detroit, Michigan 


Pre-adolescent and adolescent children will have a greater de- 
sire to learn mathematics if the surroundings are made attrac- 
tive and they can see a worthwhile use of what they are to learn. 

In the development of our Intuitive Geometry a question fre- 
quently asked by our pupils was, ‘‘Why should I learn to con- 
struct these objects when I’ll never use them in later life?”’ 

This was a challenge which had to be met. At first, pictures of 
the interiors and exteriors of homes were studied for geometric 
figures; pictures of the prominent buildings of the city were dis- 





Fic. 1. A few of the designs used for border of room. 


played on bulletin boards. But the question still continued, 
“What can I do? This type of work requires special skill and I 
do not expect to become a specialist in this field. How can I now 
do something that will show me the possibilities of this type of 
study in the future?” 

From the study of the interior of homes we began to study the 
interior of the school room. A design for the cork board border 
which encircled the interior of the room above the blackboard, 
was discussed. We finally decided to use deep blue paper to 
cover the cork board. Bias tape was used in yellow and orange 
to make parallel lines around the bottom of the border. Geo- 
metric figures constructed from yellow paper were arranged in 
pleasing groups on the blue paper. Thus an educational and 
attractive border was created. 
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Our bulletin boards were our next problem. The approach to 
this came easily when one of our girls appeared one morning in 
a print dress which had parallel lines, squares, and circles. Sam- 
ples of dress material were secured and we soon had several 
large cardboard displays of linens, prints, and silks. Trimmings 
for dresses were then discussed and the boys were as anxious as 
the girls to bring in all sizes, shapes and kinds of buttons in 
geometric designs and geometric designs on buttons. These were 
fastened with wire on large pieces of cardboard for display. 





Fic. 2. Display of geometric Christmas tree 
ornaments, and geometric designs in buttons 
and cloth. 


If we wear geometric designs in our clothing what do other 
countries wear? A committee visited the library and brought 
back interesting reports. We were fortunate in securing splendid 
pictures of the costumes of other countries. These were displayed 
on geometric backgrounds, some on circles and squares, others 
on hexagons, while our American costumes were shown on star 
backgrounds. 

About a month before Christmas the enthusiasm of the class 
was at its height. In the shop the boys were making tea tiles out 
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of asbestos, using geometric patterns constructed in the mathe- 
matics class. Tea tiles took on a new life; no longer were they 
just round, but triangular, hexagonal, and octagonal. The boys 
made the tiles for the girls and together they painted geometric 
designs on the tops of the tea tiles. These made attractive and 
useful gifts for their mothers. 

The decorating of a Christmas tree for our room was our next 
problem. We felt that trimmings brought from home would be 
easily broken and new ones were too expensive for us to buy. 
Why not have a geometric tree? Colored paper, glue, scissors, 
rulers, protractors, and compasses were soon in use making geo- 
metric designs of many colors—some simple, others quite elab- 





Fic. 3. A bulletin board display showing geometric designs 
in the clothing worn by children of other countries. 


orate. A piece of string was attached to each design to hang it on 
the tree. From the simple two-dimensional designs developed 
the geometric solids of three dimensions. 

The arrangement of lights next took our attention. At first we 
discussed arranging them in geometric designs, but with no def- 
inite outline to follow this was difficult. An authority on light- 
ing, whom we consulted, advised us to make designs of aluminum. 
Patterns constructed in the class room were used to make the 
aluminum designs. Holes were put in the designs to allow the 
tree lights to protrude through the figures. Wherever possible we 
arranged to have eight lights in each design, thereby using one 
string of lights for each figure. Our tree finally developed into a 
tree of lights, and was enjoyed not only by the members of the 
classes participating in its decoration, but also by the rest of the 
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children of the school. The paper designs were used by the pu 
pils in their homes. 





Fic. 4. Our Christmas tree Fic. 5. A close-up of some of 
with its aluminum geometric de the geometric designs on the 
signs. Christmas tree. 


Our next task was to construct a new border decoration. The 
yellow and blue was discarded and a unique array of walking, 
dancing, and skipping people in the forms of triangles, hexagons, 
squares, and rectangles was constructed from colored geometric 





Fic. 6. A bulletin board display showing some of the geometric 
“people” created by the class. 
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paper and displayed on a white background. The triangular 
figures had rectangular heads and circular feet, with cylindrical 
arms and legs which gave life and action to the bodies. The pos- 
sibilities of constructing a variety of these “life like” mathema- 
tical objects can be seen from the fact that our border contained 
over one hundred “‘people” with no two at all alike. 

Drawing to scale was our next topic and at the same time 
Mother’s Day was to be our social topic. A small box was drawn 
to the scale of a shoe box. This when assembled made an appro- 
priate container for Mother’s candy. The covers were designed 
according to individual tastes and the boxes were filled with 
candy bought with money saved by depriving ourselves of a 
show or a dessert or two. 

This activity brought to a close, in school, an intuitive geome- 
try class which had become actively conscious of the use of geo- 
metric forms in the world around; a class which had discovered 
there was a worthwhile value to the study of geometric construc- 
tion for everyone; a class which had learned to use mathematical 
tools for recreation as well as for education. 


COMMITTEES FOR THE IMPROVEMENT 
OF PHYSICS EDUCATION 


At the November meeting of the Physics Section of the Central Asso- 
ciation of Science and Mathematics Teachers a resolution was adopted 
authorizing the formation of a committee “to revitalize the subject of 
physics in order to meet the needs of youth in general education.” Mr. 
Ray Lambert, Chairman of the Section, appointed Dr. Glen W. Warner, 
Wilson Junior College, Chicago, chairman of this committee with power 
to select co-workers. 

At Columbus in December the American Association of Physics Teach- 
ers authorized continuation of a study started at Indianapolis in 1937 
aiming to effect improvements in physics education. A new committee 
headed by Professor K. Lark-Horovitz, Chairman of the Department of 
Physics of Purdue University, has already begun active work. 

It is the purpose of these two committees to cooperate in a campaign 
to improve physics education at both the secondary and college levels. 
Several problems will be attacked including limitation of subject matter 
in the field of general physics to an amount that the average student can 
master, better preparation of students for this work through cooperation 
with similar organizations in mathematics, chemistry, English and other 
related fields, higher standards for certification of teachers, improved 
apparatus and methods of presentation, and general education of the pub- 
lic on the fundamental value of physics for every person. 

Other organizations who are willing to cooperate will be welcomed. 
Teachers who have experimented with any phase of the physics education 
problem are invited to correspond with the chairmen of these committees. 











CONSERVATION EDUCATION IN 
THE SCHOOLS 


E. LAURENCE PALMER 
Cornell University and the American Nature Association 
Ithaca, New York 


At a recent meeting of the Wildlife Federation in Detroit, Dr. 
Gabrielson of the Biological Survey reported that a certain 
group of hunters wired him, ‘‘We have had a fine season; killed 
lots of ducks. There are still some left. Can’t we have two weeks 
more of shooting?” I mentioned this as an introduction because 
to understand its complete significance involves many im- 
portant aspects of conservation. Is this situation due to a lack 
of understanding of the biology of duck population or it is a 
problem of individual rights versus the rights of society? 

Probably no word in common use has more meanings today 
than conservation. The Civilian Conservation Corps, the Soil 
Conservation Service, the group interested in agricultural con- 
servation, the hunter who rates high as a conservationist the 
man who kills the most game, the politician who rants about 
conservation without the slightest concept of what it is all 
about, may be a few examples. Out of this welter of interpreta- 
tions has come an accepted definition of ‘‘wise use’’ which recog- 
nizes our renewable natural resources as a crop and treats them 
as such. Such a recognition justifies the harvest of surpluses and 
in fact demands it. 

Before going into suggestions for allocation of emphasis in 
various school years, a few points of a general nature should be 
considered. Can conservation be considered a biological or a 
physical science or is it a social science involving human rela- 
tionships and economics? Certainly if we examine the curricula 
of teacher-training institutions we find the subject taught about 
equally as a social science and as a natural science. It cannot be 
placed in one of these fields to the exclusion of the other. Can 
the development of a science program be expected to cover the 
whole field of conservation? Where does its obligation begin and 
where should it stop? To what extent should responsibilities be 
assumed by the social science group? These questions should be 
answered by any group planning a conservation program. 
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SOME SOCIAL SCIENCE IMPLICATIONS OF 
CONSERVATION EDUCATION 

The conservation of natural resources has varied significance 
to different social groups. Somewhere in a child’s education the 
interests involved should be considered. 

The sportsmen probably have assumed a prominent place in 
the consideration of conservation problems. This may be be- 
cause many of them are well-to-do, have the opportunity to 
draw the attention of the public because of prominent positions 
in the world of affairs or because they have a natural flair for 
colorful publicity. Then, too, sportsmen are free with their 
money, spending much for expensive equipment and supporting 
many industries handsomely. These industries in turn are jeal- 
ous of their market, are opportunists, and use money freely to 
support what they recognize as the wishes of the sportsmen 
whether these are best in the long run or not. 

The number of sportsmen is not on the decrease. Let me point 
out that in 1935, 448,000 duck stamps were sold. A year later 
603,000 were sold; in 1937, 783,000; and incomplete returns for 
1938 show 909,000. The number of duck hunters more than 
doubled in four years at a time when the powers that be were 
trying to increase the duck population. Obviously the situation 
has its complications. Can this situation continue indefinitely? 
When will the time come when the demand for ducks cannot be 
met by the supply sufficiently to satisfy the reasonable desires 
of honest sportsmen? Sooner or later the sportsmen may take 
matters into their hands and some may harvest as they see fit. 
Unless justice is the order of the day this may be expected. If a 
Supreme Court Justice of the United States or a leading official 
of the Wildlife Institute can break the law of the land and get 
away with it as they have been reported to have done, it is diffi- 
cult to control the actions of less influential citizens of a democ- 
racy who feel that they have their rights and are going to “get 
theirs’’ in one way or another. This problem of the average citi- 
zen’s attitude toward the game laws is present in every com- 
munity and comes up when every father takes his son hunting or 
fishing. How is it to be handled wisely and what part does the 
school have in meeting the situation? This may be as important 
an aspect as how to increase the fertility of pheasant eggs. 

The sportsmen’s influence is greatly increased by the fact that 
their license fees go far toward supporting many of the state 
conservation agencies. This section of the public pays its shekels 
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and is frequently determined to exact its pound of flesh. The 
sportsmen’s money is helping to buy the refuges, carry on the 
research, do the policing and rear the young animals whether 
they be fish, fowl or fur. The fact that the non-sportsmen’s 
money is also playing an important part is not always made 
plain. What responsibility does the school have in giving this 
picture and who should present it? Shall we go toward the Eng- 
lish system in determining ownership of wildlife and what are 
the rights of landowner-taxpayer in the matter? It is rather 
doubtful if there are more dynamic opportunities for discussion 
than lie in this realm of human relationships. 

But let us consider the farmer. At the Wildlife Federation 
meeting last spring, the farmer got a better break than seemed 
even remotely possible a few years ago. The farmer owns the 
land on which the wildlife is reared. He pays society taxes be- 
cause of that ownership. The sportsmen blatantly claim that the 
wildlife is a crop and then expect to harvest that crop from a 
farmer’s land without rewarding him appropriately. The or- 
dinary citizen would not expect to harvest a crop of potatoes 
raised on land on which another man pays taxes. Why should 
he expect to harvest a 200 pound deer raised there similarly? 
One farm in Texas was reported last year to have taken in over 
$4000 in hunting privileges and it is estimated by Dr. Walter 
Taylor of Texas that a farmer there receives in the neighborhood 
of $50 for each deer harvested from his land. Surely no one can 
object to a farmer handling the wildlife on his farm in this way. 
And surely he should not have to fight to protect his rights in 
this matter. His potatoes are reasonably safe until he harvests 
them. 

& There are farmers who recognize a value in wildlife alive 
which is not always appreciated by those who wish to kill it. 
Surely these men have a right to say what shall be done. If a 
farmer thinks that wildlife on his farm will draw tourists who 
will patronize his roadside stands or stay overnight in his tour- 
ist home in the hope that they may see some interesting sights, 
he should have the right to make that possible. This is not al- 
ways appreciated by the sportsman. Shouldn’t the school point 
out the vocational problems associated with this problem? 
Shouldn’t the new citizen be shown that such states as Minne- 
sota, Michigan and Wisconsin get more from tourists who come 
to enjoy their wild areas than they ever got from harvesting the 
trees which originally covered the region? And shouldn't the 
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possibilities of other areas be suggested to the end that the 
people in the centers of population may make the best use of ad- 
jacent territory without thinking it necessary to dash wildly 
back and forth across the continent whenever they have two 
weeks’ vacation? 

Certainly the vocational opportunities associated with the 
field should be presented in a school course in conservation. 
Whether this should be done in the course in natural science or 
in social science is not our concern here. Any adequate course 
should present the facts on the various systems of rewarding the 
landowner for the harvest of the crop he raises whether this be 
merely by reciprocated good will, by cash or by other favors. 
The biological problems associated with guaranteeing a continu- 
ous supply certainly are a part of the desired natural science of- 
fering but the social science angle should be given somewhere. 

Any social science treatment of conservation education should 
recognize the justice of the viewpoints of others than the sports- 
man and the farmer. The wise politician will be informed on the 
problem to the end that he may choose a course which will bring 
desired results. Unfortunately many politicians are opportun- 
ists and believe in getting while the getting is good. This philoso- 
phy in general has no place in conservation and yet politicians 
frequently determine what is done in conservation matters. The 
schools can inform the politicians before they come into power 
and should do so. After they have come into power, it may be 
too late. 

The nature lover has his place in this whole picture and has his 
rights. He is generally willing to be informed and should be in- 
formed so that he may not make a fool of himself. But he need 
have no apology for being a nature lover and in attaining his 
ends he is normally less likely to deprive others of their rights 
than are those who differ with him. He is more likely to share 
the rewards of what he does with his contemporaries and with 
those who succeed him than are many of his associates and he 
is likely to be able to get his pleasures more reasonably than are 
some others. If it is possible for man to get continued and re- 
peated joy from seeing wildlife and showing it to others at little 
or no cost, why should one pay a heavy license, pay taxes and 
buy expensive equipment? The social possibilities here are limit- 
less and should not be overlooked. 

The habit of enjoying natural resources in this way can and 
should be begun in school. Dartmouth College has engaged a 
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full-time naturalist to interest undergraduates in establishing 
nature hobbies which they may wish to carry through life to a 
time when they cannot engage actively in the sports often so 
popular with young people. There should be something more 
for middle life than getting drunk and betting on the home team. 
Frequently college life has prepared one to enjoy only one alter- 
native in this matter. 

The biologist has rights in planning the prosperity of wildlife. 
These are too often not appreciated. Abundant public funds to 
keep unskilled hands at busy work have led to opening of terri- 
tory which should remain forever wild for wild people and for 
wildlife. The returns from such segregation are rarely appre- 
ciated but they make possible most of our discoveries in the field 
of wildlife management. 

Any further study of social implications of conservation 
should recognize the possibilities for professional publicists in 
this field, particularly for those who have the spirit of service. 
School should offer opportunities for young people interested 
here to find themselves and those with promise should be en- 
couraged. Their talents should not be overlooked whether they 
deal with writing, speaking, photographing or otherwise getting 
ideas from one person’s experience into that of others. 

Those with business inclinations should know of the commer- 
cial possibilities here and should be informed on the merits of 
long-lived practices which will justify major investments. 
Young men who might, for example, be interested in the manu- 
facture of explosives should recognize that there may be as 
great a sale for photographic films which come from their fac- 
tories as for gunpowder and the base of the market may be 
much broader in the film field. 

The Outdoor Writers Association has within the year recog- 
nized that they have been unwise in their practice of playing up 
the joys of killing wildlife. Such support is shortsighted in that 
complete success in killing wildlife would remove completely 
the source of inspiration of such a policy. 

Above all things, those interested in understanding conserva- 
tion problems and introducing them into schools should recog- 
nize broader applications. It is not conservation simply to pro- 
tect muskrats. The problem is much greater. It involves an eval- 
uation of the factors concerned with the raw supply, with the 
harvest of the raw materials, with the processing stage and with 
the manufacture of the finished product. In addition, there 
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must be considered the care of the completed article to the end 
that its too frequent replacement may not be an unwarranted 
drain on the supply of raw material. 

Rarely is the value of the living animals considered by those 
in the fur trade and yet the Land Planning Committee of the 
National Research Board sets a value of 22.6 cents an acre for 
the pest-destroying properties of wildlife as compared with 14 
cents an acre for the meat and fur produced. Obviously some 
judgment must be exercised in deciding what should be har- 
vested. 

The methods of taking are important in good conservation 
practice. The law in New York State permits the taking of fur 
bearers in any manner and yet this may lead to the injury of 
valuable pelts. Strange to say, the law which in some countries 
permits the taking of muskrats with a rifle and consequently 
the injury of the pelt and which permits the use of the in- 
humane steel trap forbids the use of the more humane ‘“‘box, 
wire or cage trap.” A recent survey of raccoons taken in central 
New York showed many pelts burned when the animals were 
driven by fire from their hiding place in dens. The harvested 
product was not efficiently handled as the animals could have 
produced perfect pelts under wise handling. 

The processing stage of turning a raw material into a useful 
product varies greatly in efficiency. Are the skins stretched and 
cleaned and cured properly to assure a long usefulness in the 
finished product? Correction of errors in this field which may be 
pointed out in school may be decidedly worthwhile. 

Further conservation may be effected by training in proper 
use of the finished product. High school girls are frequently 
thoughtless and yet many by their carelessness cause an unwar- 
ranted drain on the raw supply of animals which produce their 
fur coats. Even though they may not have many fur coats at 
that age, some will eventually have them and they should be 
taught how to lengthen the life of the product to save on the 
supply of raw material. And what is true of this series of con- 
siderations of muskrats may well be applied to almost any other 
natural resource. 

Students working in the field of conservation should be in- 
formed of the groups of individuals engaged in handling this 
problem. What Federal, State and private organizations are en- 
gaged in this, that and the other enterprise which affects natural 
resources? How do they attempt to attain their ends? How can 
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the objectives of one be evaluated in terms of those of another 
which may conflict? Can one consider each as equally valuable 
in all situations? These are some of the problems of social sci 
ence which the American Nature Association and my associates 
at Cornell have been working on in recent years. Two reports of 
this study were published in the Quarterly Bulletin of the Asso- 
ciation. 


SOME NATURAL SCIENCE IMPLICATIONS OF 
CONSERVATION EDUCATION 

Natural science supplies us with the tools whereby we may 
solve the problems of conservation raised by social science. It is 
as absurd to expect one trained solely in social science to han- 
dle a conservation problem wisely as to expect a carpenter to 
build a house if he did not know how to use a level, saw or ham- 
mer. 

In the time at our disposal here we can only enumerate some 
of the essential fields which should be considered. How they may 
be handled in school will be mentioned later, and this may be 
the most important contribution of this paper. In all cases, how- 
ever, it would seem wise to use as a basis of attack consideration 
of problems of (1) Survey of raw materials available. (2) Analy- 
sis of efficiency in harvest. (3) Examination of methods of proc- 
essing the harvested materials. (4) Studies of how the finished 
product may be so used as to avoid unnecessary drain on the 
raw product, particularly if that supply is diminishing. It is 
conceivable that there may be natural resources of the renewa- 
ble type where the supply is increasing and in this case in- 
creased consumption is to be desired. These things are all a part 
of a conservation program and illustrate that any complicated 
story such as this cannot be solved by glib repetition of gen- 
eralizations, statement of scientific principles nor by selfish 
propaganda. 

Some of the considerations of subject matter would of course 
include elaboration in the following fields. 

Mineral resources, their sources, abundance, methods of proc- 


essing and so on. 

Soil conservation including an understanding of erosion by 
wind and water and recognition of the gully and sheet types, 
contour cultivation, strip cropping, the role of different vegeta- 
tive cover in controlling run-off of water, in keeping the temper- 
ature down and in supporting populations of desirable and un- 
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desirable plants and animals. This should not be handled by 
study of pictures or reading of books but children should be 
shown how to make a rain-gage and measure rainfall, how to 
measure a 10% slope and recognize one when they see it. There 
should be recognition of the multiple use idea for which soil con- 
servation is planned to include recognition of cover plants which 
may not only anchor the soil but will be attractive to humans 
and provide food for wildlife. Some of these plants should be 
worked with in the field. 

Woodland conservation will include an understanding of the 
principles of forestry, whether the land is handled for firewood 
or for lumber. It will give consideration to the role of slashings 
as fire hazards and as cover for wildlife. It will include some un- 
derstanding of the techniques used in determining populations 
of wildlife by strip analyses or by actual count where manpower 
is available. It should include an understanding of the merits of 
fire in keeping down underbrush and the dangers associated 
with this—the problems of grazing animals in forested areas 
and its bearing on water loss—the value of thinning in new 
stands of evergreens and of other species. The question should 
also be raised about destroying den trees. Consideration should 
be given to the merits and dangers of fire lanes and in regions 
where softwoods are in demand for pulp the need of planting 
food trees for game if the area is to make returns other than 
pulpwood. It is probable that in the past foresters have been 
among the most conservative single-track-minded persons re- 
sponsible for any considerable area of land. Fortunately they 
are for the most part seeing things in a new light. 

And what might be said about conservation of forested areas 
and of the soil in general might equally well be developed for the 
open areas whether under cultivation or not, for the waterways 
and their adjacent marshlands whether these be fresh or salt, 
and for the lands taken over by man for his own intensive use. 
All of this will bring in some undertanding of the planning 
commissions which may determine the use of much public lands 
and include such things as the recognition that while in one 
state Class 1 land may be the best, in another it may be used to 
designate the worst. 

There is not time in this paper to present grade by grade 
suggestions of suitable conservation material. Some suggestions 
along this line were made in an article published in Nature Mag- 
azine in November, 1939. 
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SOME PROFESSIONAL EDUCATION IMPLICATIONS 
IN CONSERVATION EDUCATION 

It is the deepest hope of the author that the development of 
any conservation material may recognize the merit, first of 
genuine experience-getting as a preliminary to any other activ- 
ity, and the merit of delaying all vicarious experiences until 
such time as they may be evaluated in terms of those of a first- 
hand nature. This should be true at all grade levels but more 
particularly so in the elementary schools. 

A doctor’s thesis published during the last year lists as an ap- 
propriate unit of a test the query as to whether it is harmful or 
injurious when one insect eats another. It would seem that 
there are so many obvious variables in this that no one could an- 
swer the question and the person making the test, putting it 
into practice or supervising it did not possess the critical atti- 
tude of the scientist necessary for what we need in conservation 
education. Another unit in this study asks children to determine 
whether a pheasant is a game bird, an insect eater or a seed 
‘ater, when obviously it is all three. And yet this study is re- 
ported as of outstanding importance in the last Digest of Inves- 
tigations in Teaching of Science by Curtis. Its selection indicates 
its approval by members of the National Association for Re- 
search in Science Teaching. In my judgment, a careful analysis 
of it by any wildlife conservationist or field biologist should 
make the kind of science education which it represents some- 
thing to be ridiculed. What I am trying to do is point out that 
this sort of thing is what will arise if we plan our programs with- 
out using plain common sense. It is the sort of thing which even- 
tually will make it impossible for science teachers to hold the re- 
spect of practical people in science and in the world of affairs. 
The criticism is made in a helpful spirit and the author rather 
optimistically hopes that it will be recognized as such. It might 
be added that it is also being done from selfish motives to save 
the reputation of the field of endeavor with which the author is 
identified professionally. 

It is sincerely hoped that activities will be avoided which in- 
clude as conservation activities much of anything such as we 
find under “things .. . to do” in a certain widely used general 
science text. It represents best the kind of thing for which the 
author feels there should be no recommendation. Activities 
should not be limited to ‘‘reading about,” “looking up” and 
“making studies of” things not in the student’s environment. 
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Certainly after studying whales a science student should not be 
asked to make a special study of some “‘other fish.” Instead of 
these activities our youngsters should be at work learning in the 
field the tracks of local birds and mammals rather than discuss- 
ing how landlocked salmon got their name. They should be feed- 
ing quail and pheasants in danger of starving rather than deter- 
mining by book study whether whales may become extinct. 
They should be keeping records of the variable abundance of 
local migratory species before looking up the migratory bird 
treaty. The passenger pigeon has gone, to be sure, but the 
youngster and his fellow townsmen should be also worried 
about the reception useful forms of wildlife get in the local parks 
and backyards. The Akeley Park in Africa certainly has its place 
but Akeley developed his interest in wildlife in rural New York 
and it is hoped that there may be not only more parks like the 
Akeley Park but certainly more people with the viewpoint of the 
man, Akeley. This can hardly be developed by reading in class 
about pigeon-trapping but better by cooperative planning on 
how muskrats may be wisely trapped locally without cutting 
down on the supply of raw material. These are some of the fun- 
damental points educationally which it seems should be kept in 
mind in planning a program. 

It seems that it would be preferable in planning units of work 
in Conservation Education that one avoid studies of “The 
Crow,” ‘The Wasp” and so on in preference to the study of such 
things as “homes,” “‘trails,’’ and ‘‘signs of the seasons.”’ It would 
seem that the proposals such as are outlined in Croxton’s book 
in this general field are decidedly worth encouraging. It is not so 
much what a child in the elementary school can repeat to a 
teacher as it is what he understands and what he wants to learn 
more about and what he can and will do to improve his sur- 
roundings for himself and his friends and for those who will 
come after him. The focus of conservation education must be to 
the future and it must be practical. It cannot be academic. If it 
is inaccurate and inane the leadership in this field will not long 
rest with the teacher of science in the schools. 

Any adequate conservation education program even for the 
schools should recognize the help which may be had from out- 
side agencies. Work which was done, for example, by Dr. Carroll 
Lane Fenton on the radio for the American Association for the 
Advancement of Science, the series of fifteen natural history 
films by William Finley handled by the American Nature Asso- 
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ciation, the magazines which emphasize practical conservation 
problems and issues as do Nature Magazine and Natural His- 
tory and the efforts to rationalize and coordinate the work of the 
outdoor writers for our newspapers all are worthy of encourage- 
ment and use. This movement is more than academic science and 
it must be handled in keeping with its needs, some of which have 
been suggested in this paper. 

The work of any conservation education committee should be 
integrated with the work of other committees to be truly ef- 
fective. The American Nature Association has for years been 
carrying on a survey of Conservation Education. It has pub- 
lished a brief digest of part of its findings. The digest and the 
basic reviews and the original materials are all at the disposal of 
any reputable group which wishes to use them on a legitimate 
educational project. The Association is in position to continue 
these studies unless it appears obvious that this can and will be 
done by other organizations. When this can be delegated to 
others, there are other equally important projects which may be 
taken up. There are no secret committees or advisory groups 
working with the Association. The studies have invariably in- 
volved not only correspondence and questionnaire techniques 
but extensive personal visitation by qualified observers. The 
Association has workers in Canada and in the United States and 
last year one studied, first-hand, institutions in most of the 
countries of Europe. If the results or facilities of this organiza- 
tion are of use to any representative committee, they will be 
gladly given in the same spirit which has always characterized 
any group trying honestly to advance the interests of society by 
scientific methods. 


THE SURVEY ON CONSERVATION EDUCATION 
A JOINT PROJECT OF THE AMERICAN NATURE 
ASSOCIATION AND THE GRADUATE SCHOOL 
OF CORNELL UNIVERSITY 

To provide dependable data on which a program and a 
philosophy of Conservation Education could be built a survey 
of the field was begun as a joint project of the American Nature 
Association and the Graduate School of Cornell University in 
1936. The technique called for a preliminary survey by corre- 
spondence and report examination. This was followed by direct 
visitation of the areas involved by qualified persons whose in- 
terests and needs were mutually understood. Since the Survey 
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was begun all but two States of the Union have been visited 
directly and one member of the Committee has visited all of the 
important countries of Europe. 

The agencies associated with Conservation involved in this 
Survey included the Federal and State Agencies, the National 
Juvenile organizations, Private Clubs and Societies, Schools 
from the kindergarten through the college and of the rural and 
urban areas, Biological Field Stations and Laboratories, Mu- 
seums, Libraries and so on. Reasonable progress has been made 
in most of these fields and reports have been prepared as 
follows; 

A Report on Some of the Private Agencies Contributing to Conservation 
Education in North America, 336 pages, Claiborne Young, 1937. 

A Report on the State-supported Agencies Other than Schools, Con- 
cerned in the Conservation of Natural Resources, 538 pages, Dr. John R. 
Arnold, 1938. 

A Survey of Federal Agencies and National Youth Organizations Con- 
cerned in Conservation Education, 552 pages, Dr. Richard L. Weaver, 
1938. 

A Survey of Conservation Education in the Schools and Colleges of the 
United States, 500 pages, Dr. Charles Quaintance, 1939. 

The Conservation Relationships of the Biological Field Stations of the 
United States, 200 pages. Homer Jack, 1937. To be continued and com- 
pleted in 1940 to include the stations of Europe as well as of America. 

A Study of the Particular Needs of Rural Agencies in Conservation 
Education in America, Matt F. Vessel. To be completed in 1940. 

In addition to these projects the American Nature Associa- 
tion has through Nature Magazine consistently supplied in- 
formation useful in the solution of problems in Conservation 
Education. 

Cornell University has through nearly half a century issued 
publications to the schools designed to help in the understanding 
of conservation problems. In the current school year it is 
through its Cornell Rural School Leaflet giving particular con- 
sideration to the problems of wild life management in three 
areas, the forested plots, open fields in winter and wet spots. 
Next year the series will be continued to deal with units on 
conservation in buildings, conservation of human resources and 
conservation of beauty. 

These two agencies through their publications reach annu- 
ally better than 150,000 subscribers. 

The findings of the Survey are available for use by any estab- 
lished agency interested in developing a Conservation program. 
The reports have been in constant demand since their comple- 
tion but may be reserved for use by those interested in them. 











PREPARATION OF OHIO ELEMENTARY 
TEACHERS IN THE FIELD OF SCIENCE 


WARREN M. Davis 
Barnesville, Ohio 


Since the early days of our state, when pioneers first turned 
their attention to setting up schools for the education of the 
young, teacher qualifications have been under discussion. In 
many of the frontier schools, and in some few in later years, 
seemingly the most important qualification has been the ability 
to “‘keep’”’ school in the sense in which a jailor keeps his jail 
free from disorder. Later years have seen a reaction against the 
consideration of the strong arm as the most important qualifi- 
cation which a teacher may possess. 

In the more recent past, teachers, administrators, and the 
general lay public have taken a wider interest in certain qualifi- 
cations which may be summarized in the term training, and 
which are usually represented in terms of number of credit 
hours of approved college or university work, or in time spent 
in approved institutions. There is a statement which is fre- 
quently heard in educational circles, that training has always 
lagged behind need for training. A clarification of this general 
statement, as it applies to elementary teachers and their prep- 
aration in the field of science has thus been attempted in this 
study. 

This study does not attempt to determine facts or probabili- 
ties about elementary science teachers and their qualifications, 
but endeavors to find pertinent acts about the science training 
of a large group of Ohio elementary teachers, irrespective of 
whether or not they are actually teaching a specific course 
labeled elementary science. It is an unproven contention of the 
author that science experiences should form a part of the life 
of every child and that almost every elementary teacher will at 
some time or another be in the position to offer certain of these 
experiences if she, herself, has these experiences as a part of her 
own life. 

Information for this study was secured by reference to the 
files of the state department of education which were made 
available by Mr. Harold J. Bowers, Director of Certification. 
The college transcripts of teachers who had filed application for 
an eight year professional elementary certificate were examined 
for evidence of science credit of any sort which had been ob- 
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tained in recognized colleges or universities. This is, undoubt- 
edly, a very faulty method of determining what science experi- 
ences these teachers have had, but complete absence of training, 
or extreme paucity of training should be at least significant. 

The study thus concerned itself with 668 Ohio elementary 
teachers, who are believed by Mr. Bowers! to be above the aver- 
age in training. Mr. Bowers stated that there was no doubt in 
his mind but that the group selected for study was above the 
average of the elementary teachers of the state of Ohio. This 
means that conditions in regard to the training of elementary 
teachers as discovered in this study are not presented to show 
the poorest side of teacher training as it exists in our state. 

In carrying out the study, all science credit found on the 
transcripts was reduced to semester hours and copied on a 
check sheet which provided space for listing almost all divisions 

TABLE I 


ToTrAL NUMBER OF SEMESTER Hours OF SCIENCE OFFERED 
FOR CREDIT BY 668 OHIO TEACHERS 


Percentage of 


Subject Hours | Total 
Geography, etc. 3164 30.0 
Hygiene, etc. 1731 16.6 
Biology 1649 16.0 
Botany 712 6.8 
Chemistry 656 6.0 
Agriculture 575 5.5 
Zoology 520 4.9 
Nature Study 472 4.5 
All Methods 397 3.8 
Physics 298 2.8 
General Science 165 1.6 
Anatomy 43 4 
Bacteriology 39 38 
Astronomy 23 _ 
Entomology 11 

Totals 10,455 99.58 


of science which are commonly presented in the college curricu- 
lum. Certain subjects which are sometimes classed in other 
areas may have been mistakenly included in the totals, due to 
inability to determine exactly what the category might be. It is 
difficult, for example, to tell whether a given course in geog- 
raphy is science, social science or a combination. Because of 


1 Harold J. Bowers, Personal letter, March 9, 1939. 
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this, all courses in geography and in hygiene and health, were 
included in the report. Fifteen categories were finally used 
into which all the science credit was fitted. These included 
geography and geology, hygiene, biology, botany, chemistry, 
agriculture, zoology, nature study, methods in all sciences, 
physics, general science, anatomy, bacteriology, astronomy and 
entomology in order of number of credit hours presented in 
each one. The information about the total number of semester 
hours of credit offered in each subject is contained in Table I. 
This table shows that almost one half of the science presented 
by elementary teachers consists of credit hours offered in the 
allied fields of geography and geology and in hygiene and 
health, which many science men might object to on the ground 
that their predominant interest is not scientific. The first “pure” 
science on the list is biology which accounts for sixteen per cent 
of the total number of hours offered. 
TABLE II 


NUMBER AND PERCENTAGE OF ELEMENTARY TEACHERS 
OFFERING THE VARIOUS SCIENCES IN ANY AMOUNT 


Subject Number of Percentage of 

oe Teachers Total 
Geography, etc. 498 74.5 
Hygiene, etc. | 404 60.5 
Biology 306 45.8 
Agriculture 169 75.3 
Nature Study 159 23.8 
All Science Methods 131 19.6 
Botany 92 13.7 
Zoology 85 3.7 
Chemistry 68 10.2 
Physics 44 6.6 
General Science 42 6.3 
Anatomy 12 1.8 
Bacteriology 12 1.8 
Astronomy 3 4 
No Science 24 3.6 


Carrying the analysis further, it was found that in only two 
subjects, again the same groups, do more than one-half of the 
teachers present any credit at all. Almost five hundred of the 
teachers presented some evidence of college work in geography 
or geology, while slightly over four hundred offered work in 
hygiene or health. It is of interest that twenty-four of the teach- 
ers or over three per cent offered no science of any type. This 
information is found in Table II. 
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Thus it can be seen that in the helpful fields of general science 
and nature study certain facts appear. More than three teachers 
out of every four have never had any nature study. Only ap- 
proximately one teacher in sixteen has ever had any college 
general science. An analysis of the science methods courses 
shows that of the 397 hours offered in this field, 313 were offered 
in the fields of geography and health, while elementary science 
accounted for only 49 hours and general science 15 hours. The 
remaining 20 hours were divided among physics, chemistry and 
biology. It was determined that of the 668 teachers, 537 had 
no science methods at all, while only 17 had any methods in 
elementary science and seven had any methods in general 
science. 

The distribution of science credit was found to be over a 
wide range. One fourth of the teachers presented eight or fewer 
hours of science, while half of them had 12 or fewer hours. Only 
one fourth of the elementary teachers studied presented aggre- 
gate science including geography and health, of more than 19 
hours. The extreme points of the range were from zero hours to 
a maximum of 97 hours of science credit. 

The average number of hours of credit per teacher as deter- 
mined by simple division amounts to 15.668 semester hours if 
geography and health groups are both included. The exclusion 
of these two groups dropped the mean to 8.328 semester hours 
of science credit per teacher. 

In the second part of this study, reference was made to a 
diversified group of authorities in the field of science education 
and elementary education in general. Certain criteria were thus 
developed which were used in judging the training of the Ohio 
elementary teachers in the field of science. Among the indi- 
viduals and groups used in setting up these criteria were 
McGaughy,? the National Society of College Teachers of Edu- 
cation,’ Evenden,‘ Knudsen,’ Peik,®’ Oppenheimer,’ Brown, 


2J. R. McGaughy. An Evaluation of the Elementary School. Indianapolis: The Bobbs-Merrill Co: 
1937, pp. 62-102. 

* National Society of College Teachers of Education. The Education of Teachers. Twenty-third Year- 
book. Chicago: University of Chicago Press. 1935, pp. 16-71. 

4 E.S. Evenden. National Survey of the Education of Teachers. Vol. V1. Bulletin 1933 No. 10. Depart- 
ment of Interior. Office of Education, pp. 166-190. 

5 Charles W. Knudsen. The Changing Curriculum. New York: Appleton Century. 1937, np. 309- 
329. 

*W. E. Peik. Fifteenth Yearbook, American Association of Teachers Colleges, pp. 129-136. 

1 J. J. Oppenheimer. “Implications of the Public School Curriculum for the Education of Teachers.” 
Peabody Journal of Education. 14: 134-145. November 1936. 


*H. A. Brown. “Contemporary Teacher Education.” School Executive. 57: 211-212. January 
1938. 
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Stouffer,? the Thirty-First Yearbook Committee,!° Webb," 
Curtis,” Craig, Croxton, Zirbes,“ Gemmill,!* Ambrose,!’ and 
Heffernan.'® 

In the recommendations given, certain were repeated by 
many or most of those quoted, in one form or another. Most of 
these sources demand a philosophy of teaching as a sine qua 
non of training. Another recommendation which was fairly 
uniform was expressed as a strong interest in how the student 
teacher is taught in the training institution. Many seem to feel 
with Croxton that the thing to be desired is the proper type of 
experiences rather than definite course names. Most of the 
specific recommendations carried a demand for orientation 
courses in science. Another demand is for some form of elimina- 
tion of the unfit who seek to teach. 

The use of the conventional arts college curriculum for train- 
ing teachers is a source of growing discontent. Webb, for 
example, sees an injustice to the teachers in training arising out 
of the traditional arts college background and requirements. 
Among others, Croxton and Zirbes demand some form of study 
of the child in his learning situation as a part of the teacher 
preparation. McGaughy and others hold that the present 
system of practice teaching is faulty. 

The movement toward permitting the student to actually 
use and evaluate the use of science materials in school situa- 
tions seems to be well defined. Gemmill and Croxton base a 
large part of their recommendations on this one point. There is 
also a uniform demand for in-service training of teachers now 
in the field. 

A sharp contrast is seen between the type and amount of 
science training offered by this group of Ohio elementary teach 
ers and the training held desirable by the sources quoted. The 


®S. M. Stouffer. “Selecting and Training Teachers.” School Executive. 56: 85-86. November 1936 

10 National Society for the Study of Education. Thirty-first Yearbook. Part 1, “A Program for Teach 
ing Science.” Bloomington: Public School Publishing Co. 1932, pp. 340-342. 

1 Hanor A. Webb. Personal letter, March 13, 1939. 

# Francis D. Curtis. Personal letter, April 22, 1939 

13 Gerald S. Craig. Personal letter, March 27, 1939, also copy of minutes of Eighth Conference on 
Education of Teachers in Science 

4 W. C. Croxton. Science in the Elementary School. New York: McGraw-Hill. 1937, pp. 76-90 

‘6 Laura Zirbes. Personal interview. April 22, 1939. 

% Anna Gemmill. An Experimental Study. Contributions to Education Number 715. New York: 
Teachers College Press. 1937, p. 29. 

17L. M. Ambrose. “Training of Science Teachers in Kentucky.” ScHoot ScteNcE AND MATHE 
MATIcs 38: 126-133. February 1938. 

18 Helen Heffernan. “Science in the Professional Education of Teachers for the Elementary School.” 
California Journal of Education. 6: 100-104. November 1937. 
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situation as shown by this study indicates a narrow range of 
science experiences in the life of the average Ohio elementary 
teacher. It shows a great majority of the elementary teachers 
presenting no science methods, and little evidence of the suita- 
bility of most of the methods courses taken has been offered. 

With the conditions noted in mind, certain recommendations 
were made, including suggestions for both student teachers and 
for teachers now in service. The first of these points toward a 
selection of candidates for teacher training, continuing from 
the early days of preparation into the teacher’s professional 
service. This selected group should then be led toward a guiding 
philosophy, and into the field of developmental psychology in 
order that these future teachers may give thought to how chil- 
dren think and learn. A wide subject-matter experience in 
broad fields of science is recommended, and as a maturing fac- 
tor, specialization in one field of thought in science is deemed 
desirable. Following or coincident with a developing series of 
science concepts, recommendation is made for a ‘methods in 
application”? type of course which is to serve as one of the key 
points of the program. It should consist of a statement and defi- 
nition of aims, a determination and elimination of weaknesses in 
scientific concept, planning and carrying out experimental ac- 
tivities to a successful conclusion and a self-evaluation of the 
work completed. Practice teaching of a meaningful type should 
be carried out in the area of science experiences. It is suggested, 
in connection with this, that the contact of the student teacher 
with the elementary child be over a longer period than is the 
present practice in most institutions. 

The program of in-service training was less specific in its 
recommendations than the program for teachers in training. It 
was set up with the idea of discovering the weaknesses in the 
back-ground of the teacher and an elimination of these weak- 
nesses, building on the experiences which such individuals will 
possess. 

These programs are not set up as cure-alls but merely as con- 
crete expressions of certain emergent principles which appear to 
loom large in the thinking of many students in the field today. 
They are not to be taken as dogmatic assertions but merely as 
tentative conclusions which need further evidence to support 
their validity. 











KNOWLEDGE OF SCIENCE POSSESSED BY 
PUPILS ENTERING SEVENTH GRADE 


HarveEY D. Matteson, Graduate Student, State University of 
Towa, AND PAu E. KAmBty, University High School, 
Towa City, Towa 


PROBLEM 


The authors are frequently informed by seventh grade pupils 
in general science that the particular topic under discussion has 
been covered adequately in the elementary school. It has been 
the classroom experience of the authors that pupils usually 
assume more knowledge or greater understanding than they 
actually possess. This assumption on the part of the pupil 
tends to dull interest in general science. This seems to be espe- 
cially true of pupils entering the seventh grade from elementary 
schools where science is offered. 


METHOD 


In order to obtain objective data on the knowledge of scien- 
tific facts possessed by pupils entering seventh grade, a free- 
response test of 199 items was administered to 573 pupils enter- 
ing the seventh grade in the fall of 1938. An attempt was made 
to test for facts which are commonly found in elementary and 
junior high school science textbooks. In order to gather such 
data it was necessary to survey the textbooks used in the ele- 
mentary schools included in this study, as well as any other 
texts which might include general science topics. Topics most 
frequently treated were listed, and a list of technical terms was 
made in order to facilitate the construction of a test which 
would cover the materials most readily available to elementary 
school pupils. 

In constructing the test the free-response type of question 
was employed in order to avoid the possibility of guessing with 
any degree of good fortune. The questions were so constructed 
that there was the smallest possible amount of clue material 
in them. In a few instances, typical textbook phraseology was 
purposely used to check on rote learning of pat answers. 

The questions were grouped into eleven divisions embracing 
(1) air and water; (2) the universe; (3) heat, combustion, and 
fuels; (4) light; (5) magnetism and electricity; (6) foods and 
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health; (7) weather and climate; (8) rocks and soils; (9) chemi- 
cal reactions; (10) plant and animal life; and (11) nature study. 
These areas are the most frequently discussed in the texts sur- 
veyed. The following questions include a sample from each of 
these divisions. 

What do we call water which is free from minerals? 

What is the earth’s nearest neighbor? 

What gas is necessary in order to keep a fire burning? 

How many colors has a rainbow? 

What metal makes the best permanent magnet? 

What substance forms the greatest part of the weight of the human body? 

What instrument is used to measure air pressure? 

What kind of rock is found directly under the soil of this region? 

What acid is used in a storage battery? 

What process in plant reproduction do insects often aid? 

What bird makes a hanging nest? 

The test was administered to 573 pupils entering the seventh 
grade in four different midwestern schools, which will be re- 
ferred as schools, A, B, C, and D. General science is formally 
presented to the pupils of grades two through six in school C, 
usually two forty-five minute periods per week being devoted 
to the study. There is, however, no strict uniformity in time 
allotment and subject matter covered, although the same series 
of texts is used throughout the system. Three hundred and 
fifteen of the 573 pupils entering seventh grade were from this 
school. The remainder were in schools which have no regular 
periods for the teaching of science, and where any science ma- 
terial discussed is incidental to the teaching of some other 
subject. All tests were completed prior to any study of general 
science in the seventh grade. No rigid key was used in scoring 
the tests, the correct idea rather than a set response being the 
basis for scoring. This method avoided penalizing any pupil 
who had been taught a response peculiar to any individual 
teacher. 

After all the tests were scored and the results tabulated, the 
per cent of correct responses for each question and for each 
division was determined for each school. 


RESULTS 


Table 1 shows the results by the major divisions which have 
been enumerated. School D involved only 30 pupils and is 
included with schools A and B (column headed Total ABD) to 
facilitate a comparison between the 315 pupils who had studied 
elementary science and the 258 pupils who had not. 
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TABLE 1 


NUMBER AND PER CENT OF CORRECT RESPONSES FOR EACH 
DIVISION OF TEST BY SCHOOLS 


A B & Total ABD/All Schools 
Div. No.of 

No. Items .. Per : reri .. Per| .. Per ; Per 
NO. |cent| *‘° | cent] No. | cent!) No- | cent) No- | cent 

1 18 533 25 305 16 | 1449 | 26 | 1041 | 22 | 2490 | 24 
2; 19 566 | 21 | 448 | 23 | 1729 | 29 | 1229 | 25 | 2958 | 27 

3 | 20 634 | 26 | 387 | 18 | 1215 | 19 | 1193 | 23 | 2408 | 21 
a} && 208 | 14/| 201 | 46) 578 | 15 | 472 15 | 1050 | 15 
Si 2 283 | 11 | 172 8 | 891) 14] 555 | 10 | 1446 | 12 
6 | is 577 | 25 | 314 | 16 | 1092 | 18 | 1052 | 21 | 2144 | 20 
7 17 550 26 229 13 718 | 13 901 | 21 | 1619 | 17 
8 17 369 18 196 11 569 | 11 418 | 10 987 10 
9 | “So 4 25 1 259 | § 155 | 4 414 4 
10 | 22 | 247 9) 102 4| 768/11, 432; 8 | 1200 10 
11 17 759 | 36 | 308 | 17 | 1726 | 32 | 1286 | 29 | 3012 | 31 


DISCUSSION AND CONCLUSIONS 


Most common among the erroneous concepts held by the 
pupils taking the test was the idea that typhoid fever is carried 
by mosquitoes. More than twice as many incorrect as correct 
responses were returned for this question. In so far as a search 
through textbooks is concerned, there seems to be no logical 
reason for the common occurrence of this error. Nearly half of 
the responses in regard to the carrier of malaria were correct, 
while only about one-eighth were correct for typhoid. Next in 
magnitude was the confusion of the terms cyclone and tornado. 
This error was almost as common as the preceding one, but 
there seems to be a definite reason for it. Newspapers-commonly 
report the devastating effects of a tornado as being due to a 
cyclone. This mistake is made so generally by the newspapers 
as well as by the public and by many teachers that it is not 
surprising to find pupils making it. A large number of the 
pupils placed the North Star in Ursa Major instead of Ursa 
Minor. This may be explained by the fact that in the elementary 
schools which use a star unit as part of their English instruction, 
emphasis is placed upon the Big Dipper as a locating body for 
the Pole Star, and very little mention is made of the constella- 
tion in which the star is found. 

Surprisingly, many youngsters do not know that ‘“‘wrigglers”’ 
are a stage in the life history of mosquitoes. They are quite 
commonly believed to become frogs or toads, although a ques- 
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tion on tadpoles was correctly answered by a majority of the 
pupils. Probably because of textbook variation, there was about 
an equal division between six and seven as the correct number 
of colors in the spectrum. Just why white is believed to absorb 
more heat from the sun than any other color is hard to deter- 
mine. It would seem that in their social studies the pupils would 
be exposed to’ the reasons why people of tropical countries 
generally wear white clothing. Thirty-three per cent of the 
pupils thought that soap was made from dead horses or the 
hoofs of dead animals. This is probably an idea which has 
persisted since the days of rendering works popularity, but with 
soap companies advertising nationally, it is unusual that such 
a large number should be misinformed on the subject. The terms 
rotation and revolution as applied to earth movements were 
misused by nearly twenty per cent of the pupils, and about the 
same number placed the midwestern area in the Eastern Stand- 
ard Time belt. According to many of the responses, the food 
element found in the egg is the yolk. Since the main food value 
of an egg is found in the yolk, it is probable that the question 
was misinterpreted. Other common answers were: (1) the great- 
est weight of the body is formed by fat; (2) most of our rainfall 
comes from the Pacific Ocean; (3) CO? stands for company 
number 2; (4) fish obtain oxygen from the water through their 
fins; (5) maple syrup is made from cane. All of these errors were 
common enough to attract attention as the papers were being 
corrected. 

The following conclusions are based on the data used in 

constructing Table 1. 

1. There is little difference between the scores of the pupils 
who were and those who were not taught general science 
in the elementary grades. 

2. The average percentage of correct responses for the entire 
test was 17. 

3. There is no evidence which indicates that the topics in- 
cluded in the test have been covered “adequately” in the 
elementary school. 

4. Seventh grade general science teachers should explain the 
cyclic arrangement of subject matter to their pupils and 
emphasize the need for review as well as the development 
of greater understanding through the study of additional 
material. 








A NOTE ON THE SKETCHING OF THE 
GENERAL HYPERBOLA 


D. R. SHREVE AND M. W. KELLER 
Purdue University, Lafayette, Indiana 


The purpose of this note is to recall to teachers of analytic 
geometry the graphic determination of the asymptotes, axes, 
vertices, foci and directrices of the general hyperbola H whose 
equation is 


(1) Ax?+ Bry+Cy?+ Dx+ Ey+F =0, (BX0). 


Y L+p 





Ah 

















a 4 


>. 





CASE 1 


The procedure will be analogous to that given by the authors 
for the sketching of the general parabola.’ 


1 ScHOoL SCIENCE AND MATHEMATICS, 39, pp. 812-813, December, 1939. 
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Since the method used will be graphing by composition of 
ordinates, a simple notation will be established. If y is a point 
whose co-ordinates are (a, 6), and y’ a second point with co-or- 
dinates (a, c) then by y"=y+y’ we shall mean a point with co- 
ordinates (a, b+c). Similarly, If L and L’ are two lines, and the 
points x(a, 6) and y(d, e) are on L, and points x’(a, c) and y’(d, f) 
are on L’, then by L”=L+L’ is meant that L” is the line pass- 
ing through x+x’ and y+y’. Similarly L=L”—L’ means 
L’=L+L’. 

The solution of (1) for y gives two distinct cases: 

Case 1, C#0; Case 2, C=0. 


Case 1. 
y=mx+kty uxt+bxtc, 
where 
—B —E B?-—4AC BE-—2CD F?—4ACF 
m= , k= , a=— , =——, c= — 
2C 2C 4C° 2C? 4c? 


Or we can say y=y’+y" where y’ = mx+k is a line L, and 
y"=+.\ ax,+bx+c is a hyperbola h, whose center is on the 
x-axis, and whose axes are on, and perpendicular to the x-axis. 


Case 2. 


P 
y=axt+b+ 
dx+e 
where 
c=BDE-AE*—B*F,d=B',e=BE, or y=y'+y", 
where y’=ax+6 is a line L, and 
. 


* dxt+e 


is a hyperbola # whose asymptotes are on, and perpendicular 
to the x-axis. 

Construction: (either case) See figures. 

1. Let p and g be the asymptotes of h. Then L+p and L+q are 
the asymptotes of H. 

2. Let s and t be the bisectors of the angles formed by L+ and 
L+q. Then s and ¢ are the axes of H. 

3. One of the lines s— ZL or t—L will intersect / in two real points 
v and v’. Let V and V’ be the points on LZ having the same 
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abscissas as v and v’. Then v+ V and v’'+V’ are the vertices of 
H. 

Since the vertices and asymptotes are now known, the rec- 
tangle of reference of the hyperbola can be drawn and the foci 
and directrices easily determined. As the construction which 
gives the directrices is not so well known, it is given here. 
Consider the hyperbola 
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——=1, 
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X-Qxis =4q 
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CASE 2 


The rectangle of reference has the vertices P;(a, 6) P.(—a, b), 
P;(—a, —b) and P,(a, —b). The points V(a, O) and V’(—a, O) 
are the vertices of the hyperbola. If O is the point (O, O) then 
OP, is the distance from O to a focus of the hyperbola. From V 
drop a perpendicular to OP,; let the foot of this perpendicular 
be the point M. Then OM is the distance from O on the trans- 
verse axis to a directrix of the hyperbola. 











WHY A LENS CAN FORM AN IMAGE 


W. L. FENNER 
Hirsch High School, Chicago, Illinois 


In presenting the theory of lenses, it is customary to use a 
vertical arrow as an object, from which one can trace rays 
through the lens to the image. But a better understanding of 
why a lens produces an actual image can be obtained if the 
teacher uses for an object an assembly of four colored lamps, 
mounted vertically before the lens. The accompanying chart 








Fic. 1. Why the image duplicates the object, point for point. Object: 
four colored lamps (blue, red, yellow, green) mounted on a lamp board. 
Image: four colored spots on a screen, with order inverted. Blackboard 
diagram. Use colored chalk to distinguish the output from the four colored 
lamps. 





Fic. 2. Students can make charts of colored objects. The color of each 
line should correspond to the color of the point at which the light origi- 
nates. 


shows blue, red, yellow, and green lamps, all sending their re- 
spective colors of light to the lens. These lamps can be thought 
of as areas on a colored slide or on colored film. 
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Even though the red rays, for example, spread over the whole 
lens, yet they all arrive at R’, causing a red spot on the screen. 
Point-for-point correspondence is thus easily emphasized. 

The chart shows that, among the green rays, some need only 
a slight bending, while some need considerable bending. For- 
tunately the lens gives the most bending to those rays that are 
most in need of correction to redirect them to G’, their common 
goal. 

In the laboratory demonstration, slide the test screen gradu- 
ally, to show how the mixed colors seem to sort themselves out 
as the screen nears the focus. 

If no screen is used, the rays go on to the right; and an ob- 
server can be fooled into thinking that the images are real lamps. 
For example, G’ is seen to give off green rays, just as though 
a real lamp were at G’. 


THE MECHANICAL EQUIVALENT OF HEAT BY 
THE ELECTRICAL METHOD 


WILLIAM HAKKARINEN 
Baraga High School, Baraga, Michigan 


Experiments in which quantities of heat are involved are 
difficult to perform with any great degree of accuracy because 
of the losses which normally occur. These losses may take place 
in several ways. Students, however, tend to attribute all dis- 
crepancies to losses due to radiation. This tendency is so strong 
that in finding the mechanical equivalent of heat by the electri- 
cal method, inconsistencies due to improper treatment of the 
electrical circuit are carelessly dismissed as errors due to radia- 
tion. Students sometimes do not find that this method produces 
the accuracy claimed for it. In view of this fact I wish to discuss 
this experiment. 

The work, in joules, done by an electric current under a 
pressure of V volts for a time ¢ seconds may be found by the 
following equation: 

Work = Volts X Amperes X time (seconds). 
The average of several readings of the voltmeter and the am- 
meter during the time interval ¢ is multiplied by the time in 
seconds to give the work done in JOULES. The amount of 
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heat produced by or from this work is absorbed by a known 
quantity of water. From the amount of water and its tempera- 
ture change the number of calories of heat liberated can be 
computed. The mechanical equivalent of heat which is the ratio 
of the work done to the amount of heat produced, is given by 
the expression 
W 
J= =. in joules per calorie. 


The values obtained by the students in performing this ex- 
periment were consistently in error. The results were usually 
larger than the accepted value of 4.18. An examination of the 
formula showed that either the W was too large or the H was 
too small. It was easy to account for the H being too small by 
attributing it to losses due to radiation. And so the error was 
thus accounted for until a closer study of the electrical circuit 
revealed another source of possible error which is forthwith 
presented. The apparatus used was the regular laboratory type 
which consists of a heating coil arranged to operate on a 115 
volt circuit. This coil being immersed in water contained in the 
inner vessel of a calorimeter. Any heat produced in the coil is 
of course absorbed by the water and can thus be measured. 

There are two methods of arranging the electric circuit. 
Method 1 in which the voltmeter is connected across the amme- 
ter and the heating unit is the more desirable and will be con- 
sidered first. Connected in this manner, the ammeter reads only 


R 
{a)- in ae 
(Vv) 


—— 

















—s 











si Method I 

that current which is flowing through the heating coil R which 
is exactly what is wanted. But the voltmeter reads the pressure 
across the resistance of the heating coil R plus the pressure 
across the resistance of the ammeter Ry. The correct value of 
voltage to be used then in the formula for finding the amount of 
work done is 


\°=voltmeter reading—J/R, 
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where /R, is the product of the average current in amperes and 
the resistance of the ammeter in ohms. If this correction is not 
made, then the amount of error introduced depends on the 
amount of current and the resistance of the ammeter. For good 
quality instruments, this correction is small. I believe, however, 
that if accuracy is not consistently sought, it need not be sought 
at all. 

Should the students arrange their apparatus in the manner of 
Method 2, however, a much larger error will be introduced if 
no correction is made. Here the voltmeter is shunted across the 
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heating coil and the ammeter is in series with the combination. 
Connected in this manner, the voltmeter reads the pressure 
across the heater coil resistance alone which is desired. But the 
ammeter reads the current which flows through the heater coil 
plus the current which flows through the voltmeter, and it is 
only that current which flows through the heater coil in which 
we are interested. If the resistance of the voltmeter is known, 
the amount of current flowing through it can be calculated and 
then subtracted from the ammeter reading to give the desired 
value. How this correction is calculated need not be discussed 
further since Method 1 is recommended to be used. However, 
if no ammeter is available and the resistance of the heating coil 
is given, the work done can be found by using the relation 


Work= a X time in seconds. 
Here V would again be the average of the voltmeter readings 
and R the resistance of the heating coil which ought to have a 
small temperature coefficient of resistance. 
The consideration of the electric circuits in this article ap- 
plies to any experiment in which the electrical energy expended 
in a specified resistance is to be measured. 





PROBLEMS ASSOCIATED WITH THE HIGH 
SCHOOL SCIENCE SEQUENCES 


THOMAS SMYTH 
Pennsylvania State Teachers College, Indiana, Pennsylvania 


The Committee for the National Association for Research 
in Science Teaching has made a detailed study of the secondary 
science courses. It recognizes that there are many problems to be 
considered and feels that the kind of course it recommends is 
actually not the best course for all to take. As to the sequence 
of science courses I openly ask, is there any best sequence? 

A committee for the National Association for Research in 
Science Teaching under the chairmanship of Ralph E. Horton, 
a chemistry teacher, one year ago made the recommendation 
that chemistry should be the first specific science to be taken in 
the 10th year in the high school to be followed by either physics 
or biology. The two year sequence, chemistry-physics, is set 
down as comprising the physical sciences; and mirabile dictu— 
the biological sciences are to consist of a year respectively of 
chemistry and of biology. Surely the committee must have con- 
sulted no less an authority than the great Will Shakespeare. 
Did he not say “‘A rose by any other name doth smell as sweet,”’ 
and how otherwise can chemistry be at once physics and 
biology? 

Let us grant for the sake of argument that chemistry is still 
chemistry; physics, still physics; and biology is still called 
biology. The committee says there are some good reasons for 
urging that chemistry be the tenth year science and serve as the 
first science of both the physical and the biological sciences. 
There are three reasons given. 

Point one: ‘‘Chemistry is a requirement for either the biologi- 
cal sciences or the physical sciences for the second level ex- 
aminations.”’ I ask by whose authority? Is this Shakespeare 
again? Is it by Divine Right? Is there any science in such a 
dictum as this? What is the proof that biology or that physics 
examinations should not be given independently but only in 
association with chemistry? 

Point two: The committee states that chemistry should be 
in the 10th year “‘for students who cannot decide at the end of 
the ninth year (because of lack of experience in either) whether 
to choose the biological or physical science group. The decision 
as to which group (physical or biological) could then be post- 
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poned until the end of the tenth year.’’ Commenting on this, 
it is logical to assume that after completing the general science 
of the ninth grade, which has units from the various fields of 
science, that a high school student would be more able to choose 
intelligently (and not less able) to take work in physics or 
biology than to say to him that, lacking experience in physics 
or biology as such, he must take chemistry in the tenth grade. 
If he cannot make a decision after the units in the various 
sciences of the ninth grade, on what basis of reasoning would 
he be better able to decide between physics and biology after 
getting still further from these by taking a year of chemistry? 

Point three: The committee states that the chemistry in the 
tenth year would serve equally well as the first science prepara- 
tory to physics or biology. On what grounds can they state that 
chemistry should serve as the foundation equally well for 
physics or biology and ignore the converse? Why does not phys- 
ics come first? Do we have more commonly recognized contact 
with the applications of physics or of chemistry in our ordinary 
life? Is the cry of too little mathematics valid for high school? 
Why ignore biology for first place? Is not the study of life itself 
more fundamental than the study of matter? Are not both the 
ontogeny and the phylogeny of the thing tied up with the study 
of the animal or plant first and of the chemistry and physics 
of it subsequently? Or does it really matter which comes first 
provided the subject is properly handled? 

The committee says it does not wish to be dogmatic but be- 
lieves the reasons quoted above are sufficient to definitely re- 
commend a changing of the usual proceedings and put chemis- 
try as the tenth grade science as basic to physics or biology. 

I recommend leaving the whole matter in statu quo and in 
going to something more basic yet. I refer to the nature of the 
science courses. In as much as the majority of high school stu- 
dents never go to college and the majority of those going to 
college never specialize in science, I challenge you to name one 
valid reason why either the high school courses, or the general 
college courses should emphasize the logical approach over the 
psychological. Why give a technical treatment when the great 
majority of students take only these introductory courses? 
Such a treatment may have been all right for those of past 
generations, but for the great bulk of those seeking a modern 
education, the streamlining of the mid 20th century relegates 
the late 19th century pattern in science courses, which is still 
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so much in evidence, to the ash heap so far as effectiveness is 
concerned. If enrichment of human life is one great goal of 
modern education, our science must catch up with the parade 
and contribute something vital and vibrant. 

The N.A.R.S.T. committee recognizes this but ignores it as 
not in their sphere of duty. The College Entrance Examination 
Board recognizes it and ignores it. The Board says its duty is 
toward those who are going to college—let the secondary schools 
look after the rest, although it is admitted the pattern set up 
for those going to college will be the pattern commonly fol- 
lowed. The committee suggests that the Board might devise a 
comprehensive testing plan to select students for college en- 
trance with less emphasis on the special subjects than is made 
by the syllabi proposed by the committee for chemistry, physics, 
and biology. 

To conserve time let us consider one of these syllabi, namely 
that for biology. Six units are included. The first is introductory 
in nature. Unit IL is on protoplasm and the cell. Let us examine 
this unit. The first topic is ““Protoplasm: its physical and func- 
tional characteristics.”’ 

Then comes “‘The Cell, (a) The structure and functions of the 
cell as a whole and of its chief parts. (b) Cell reproduction or 
mitosis. (c) Comparison of animal and plant cells.” 

Still quoting: 

“Topics in physics and chemistry related to this unit. 

Energy: Kinds and transformations: matter vs. energy. 

Elements, compounds and mixtures. 

Atoms and molecules—symbols and formulas. 

Metals and non-metals; mineral and organic. 

Chemical change and physical change. 

Types of compounds in protoplasm; carbohydrates, proteins, 

fats, water, mineral compounds. 

Colloids, solutions, suspensions. 

Diffusion and osmosis. 

The microscope: lenses, light and reflection and refraction. 

Measurements: millimeter, micron, wave lengths or light, 

limits of magnification, principles of oil immersion lenses, 
etc.” 

‘Related human problems. 

Unity of all life; living and non-living things. 
Are all life phenomena explainable in terms of physics and 
chemistry? 
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Is it known where life originated? 
Do biological principles apply to man?” 

In comment on the above unit let me ask if you honestly 
desire your child to learn that kind of stuff? I say emphatically 
that the mentality that conceives of this kind of drivel as the 
last word in teaching high school biology (or general college 
biology either, for that matter) has never recognized the signifi- 
cance of Bios and Logos, has never “‘lived”’ biology, is a necrolo- 
gist, a bookologist, but certainly not a genuine biologist. The 
committee seems to recognize this, but they do not do anything 
about it. They seem content to take the easy way out and 
recommend the old traditional modification of the old college 
course as was expected of them plus a lot of suggestions tending 
to throw more chemistry and physics into the unit than biology. 

Just how important is it for the high school student to go 
into details concerning the nature and properties of protoplasm, 
or how worthwhile is it to delve into cytology and know the 
morphology and physiology of the parts of a cell? Why burden 
the high school group with the intricacies of mitosis? Is there 
nothing more worth bringing to this group? 

This unit is followed by Unit III on the “General Structure 
and Classifications of Living Organisms.”’ Yes, you have likely 
already guessed it. Phylogenetic sequence, what else could it 
be?—Algae first, fungi second (starting with bacteria) one type 
each of Bryophyte, Pteridophyte, of Monocot (corn) and of 
Dicot (the everlasting bean). Don’t overlook the study of a 
seed, seedling, of root, stem, leaf, etc., of a Dicot. 

Need the animals be mentioned? First amoeba and para- 
mecium, followed by hydra, earthworm, crayfish and grass- 
hopper or bee, and frog. And if we do this carefully in the high 
school course do we need to do it all over again in college? Oh 
yes, it was treason otherwise. 

Unfortunately too many so-called biologists consider this as 
the only sane way of teaching general biology—they must 
follow this illogically logical setup. To make it really logical 
from their standpoint, why don’t they insist that the study of 
protoplasm and its properties be given in the first grade; the 
cell, in the second grade; the third grade, mitosis; the fourth, 
unicellular organisms and so on up to end with perhaps the 
bean and the frog entering the junior high school together, and 
Units IV, V, and VI on Physiology, on Heredity and Evolu- 
tion, and on Civic Biology being the biology of the senior high 
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school? Then the kids graduate and become citizens of our great 
country and what in the name of common sense does most of 
it mean to them for the rest of their days? Or if they go to col- 
lege most of them get an injection, technically pure, of about 
500 cc. of the same unadulterated stuff all over again. 


I cannot see it. I fail to see it for the high school or for the 
general college course. If we are teaching for the enrichment of 
human life the time is here now when we must pack our high 
school science courses with life values and not fill them with a 
lot of stuff that few will ever use or even think of again the rest 
of their days. We must teach our science for the sake of the 
student and not for the sake of the subject. We must teach to 
arouse a greater genuine interest in science because we make it 
real and believe in it powerfully ourselves. We must go from 
the known to the unknown. If we do these things for both high 
school and the general college courses, we will find more stu- 
dents wanting to push further into science and interested 
enough to want to push into some of the more technical aspects 
that do not usually interest the beginner. If we do not, we will 
continue to have a great malady in high school science. In one 
of our largest cities there are not more than a thousand students 
taking physics, a subject that ought to be fascinating to thou- 
sands of boys, and girls too. The superintendent of elementary 
science in this city tells me that if the chemistry and physics 
teachers do not wake up they will find their services no longer 
required by the city. The biologists, he says, have begun to see 
the light and as a result biology is not in such a bad way. 

To sum up, I maintain sequence is relatively unimportant in 
comparison to the nature of the courses themselves and that 
these courses should emphasize practical application to daily 
life. If | had my way I would keep biology as the sophomore 
science; emphasize out-of-door biology as much as practical 
and try to stimulate avocations in the subject that would help 
carry the students into the fresh air. At the age of high school 
sophomores a wholesome activity that will tend to get them out 
of doors is desirable. Biology would seem to fill the bill here 
more easily than chemistry or even physics. 

The following “‘Approach to Biology” by my colleague, Dr. 
Sollberger and myself will serve to suggest more specifically 
the philosophy that permeates this paper as applied to the sub- 
ject biology. 








AN APPROACH TO BIOLOGY 
THOMAS SMYTH AND D. E. SOLLBERGER 


Biology can best do its job in the high school or in the general college 
course by: 

1. Stressing the seasonal and environmental treatment of fauna and 
flora as opposed to the logical systematic approach. 

2. Emphasizing the study of the external anatomy and adaptations of 
many forms rather than the internal and external anatomy of a few type 
forms. 

3. Stressing the macroscopic view instead of microscopic view. It is 
questionable whether the compound microscope should be used in the high 
school except for demonstration. This is not due to inability of the stu- 
dents to handle the microscope, but to an inability to use the material so 
studied. The low power binocular microscope is eminently more fitted for 
high school work. 

4. Emphasizing real experiences rather than vicarious experiences, the 
students’ sensory equipment should come into play in the biology course 
in addition to his mental equipment. It is probably desirable that the 
stimuli should be pleasant ones not associated with formalin, grasshopper, 
frog, or earthworm internal organs. 

5. Stressing those activities which arouse interest. The student is not 
expected to come to the course with well developed interests in various 
phases of the subject. He is expected to leave the course with well de- 
veloped interests that he will carry throughout life. Too often secondary 
school biology creates a distaste that is more or less permanent. 

6. Emphasizing material which will be found in the environment of the 
learner. It is unwise to start or to include too much material which is en- 
countered only in the class room. 

7. Emphasizing the sort of information which would be of more use to 
the average citizen and minimizing college preparation. 

8. Demonstrating to the student some of the ways in which the field of 
biology offers vocational and avocational opportunities. 

9. Emphasizing the scientific method of solving problems and discount- 
ing quack cures, faith healing, mind reading, superstitions and impossible 
accomplishments of science. 

10. Minimizing the busy work, such as drawing a cross-section of the 
dicot and monocot stem and substituting experiences with such plants 
in their entirety. 

11. Emphasizing the conservation of biological resources in the im- 
mediate community first and the nation secondarily. The study of national 
resources could be largely curtailed if the local study were done properly. 

12. Stressing the acquirement of certain skills such as transplanting 
plants, caring for pets, cultivating a flower or vegetable garden, growing 
fruit trees, breeding livestock. 

13. Taking advantage in city schools of shade trees, and foundation 
plantings, city parks, zoological gardens, museums, fairs, pet shops, 
nurseries, possibly greenhouses and the fish market. 

Note: Without a dissenting vote, the Conference on the Education of Teachers in Science representing 
the teacher-training institutions of the Northeast voted to recommend to the College Entrance Board 
not to accept the recommendation of Dr. Hortons’ committee of the National Association for Research 
in Science Teaching that chemistry replace biology as a recommended tenth year science. 
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THE GENERATION OF HYDROGEN AND 
OXYGEN UNDER PRESSURE BY 
ELECTROLYSIS 


WILLIAM E. NEUSWANGER 
John Marshall High School, Los Angeles, California 


Most of the available apparatus for the electrolysis of water 
is rather fragile and is designed to deliver hydrogen and oxygen 
at about atmospheric pressure. In order to obtain the gases in 
larger quantities at slightly higher pressures, we have been 
experimenting with other types of apparatus. The model de- 
scribed herein has been used in our chemistry and physics 
laboratories for several years. It is comparatively inexpensive, 
simple and sturdy. It will operate for a year or more without 





overhauling. It can be left assembled and filled with electro- 
lyte, so that it is ready for use at any time. The cost of materials 
is from $6.00 to $8.00. This particular model will generate four 
liters of hydrogen and two liters of oxygen at a gauge pressure 
of 25 mm. of mercury in one hour. 

In Fig. 2, the container (1) is a 10-liter, heavy glass jar with 
the upper edge ground flat. The cover and base (2) are cut from 
{-inch ply-wood; they are held together with long }-inch bolts 
(3). Two gaskets (4) are cut from }-inch, tough sheet rubber. 
When these are in place, sufficient pressure can be applied 
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through the bolts to support the jar rigidly and seal it. To give 
a large surface, four electrodes (5) are cut from uncoated sheet 
iron. A }-inch steel tube (6) is fastened to one edge of each elec- 
trode sheet. This tube serves as a lead for the current, as a 
support for the electrode, and as an outlet for the gas. A hole (7) 
is drilled near the top of the tube for the gas to enter. After 
four bottles (8) that will fit inside the jar have been selected, 
the bottoms are cut off. The electrode sheets can then be rolled 
into spirals and inserted into the bottles. The steel tubes should 
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extend several inches beyond the necks, while the lower edges 
of the electrodes should be } inch above the lower edges of the 
bottles. The bottles serve as insulating shields for the elec- 
trodes and prevent mixing of the gases. The electrode tubes and 
the stoppers (9) must fit tightly enough to prevent leakage. 
The jar and the bottles, with the exception of a few cubic inches 
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at the top, are completely filled with an electrolyte consisting 
of a 15% solution of sodium hydroxide. A tube (10) in the cover 
fitted with a stopcock, is used to add electrolyte or water as 
needed. Opposite pairs of electrode tubes are connected to the 
ends of T-tubes (11) leading to single delivery tubes (12). 
Metal strips (13) bolted to each pair of tubes make electrical 
contact and keep the tubes from slipping down. If the differ- 
ence in pressure in the delivery tubes becomes too great, the 
electrolyte will be forced out. To collect the gases and equalize 
the pressure, two volleyball bladders can be used. Outside 
pressure is applied to the oxygen bladder until the electrolyte 
remains at the same level in the bottles. To catch any liquid 
that may come over, bottletraps are inserted in the delivery 
tubes. When the bladders are filled, they can be closed with 
screw clamps and removed. Another pair can be quickly at- 
tached, so that there will be a continuous supply of gas for 
several demonstration periods. If no other or more convenient 
source of direct current is available, ordinary six-volt storage 
batteries will answer the purpose. This is an experimental 
model made, for the most part, from materials at hand. If they 
are available, one could use a square or rectangular container, 
square or rectangular bottles, and flat sheets for electrodes. 

All of the usual precautions for handling these gases need to 
be observed. The jar and the bottles, with the exception of a 
few cubic inches at the top, should be kept completely filled 
with electrolyte. Circuit terminals should be plainly marked + 
and —; all delivery tubes, bladders or other containers should 
be labelled. Inadvertant exchange of terminals, labels, or con- 
tainers may mean an accidental mixture and explosion. Where 
there is danger of arcing, connections should be made at safe 
distances. One of the chief dangers is the back-firing of mix- 
tures through delivery tubes. Air in bottles, traps, and tubes 
should be scavenged with pure gas. So that the hydrogen may 
be checked for contamination with air or oxygen, a sample can 
be drawn off in a small balloon fitted with a tube, to see if it 
will burn quietly. 

If it is desired to demonstrate the lifting capacity of hydro- 
gen, it must first be passed through a suitable drying-tube to 
remove the moisture carried over from the electrolyte. With a 
balloon or bladder fitted with a tube and filled with hydrogen, 
it is a simple matter to demonstrate diffusion through a porous 
cup. With proper precautions all kinds of combustion experi- 
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ments are more easily demonstrated with pure oxygen than 
with air. One of the most interesting is the oxy-hydrogen blow- 
pipe. The laws of ionization, conductivity, electrolysis and the 
transformation of energy are illustrated with this type of appa- 
ratus about as well as with other types. 

I am indebted to Thomas White, a student, and to Mr. 
August Flam, his instructor, for the drawing; and to Mr. John 
Sawyer, another instructor, for the photograph. 


FILM COATED LENSES 


The first commercial application of a special film coating to increase the 
light transmission of lenses has just been completed with the delivery of 
new projection lenses to twenty-five Loew theatres in the larger cities. 
Lester B. Isaac, Director of Projection and Sound for Loew’s Theatres, 
ordered the new lenses for the first showing of ‘““Gone With the Wind,”’ 
after exhaustive tests by Bausch & Lomb had disclosed that screen illumi- 
nation could be stepped up from 15% to 40% depending upon the type 
and focal length of the lens used. 

Bausch & Lomb combines two processes in its method of producing 
non-reflecting lens surfaces, both having the same effect but differing in 
principle. While the inner glass-air surfaces are coated with a metallic 
fluoride, the outer surface is subjected to a corrosive process in which 
oxides of high refractive index are removed from the surface leaving a thin 
structure of silica. 

In each case the coating is held to a thickness of a quarter of a wave- 
length of light. Since both the film and the lens reflect light it is necessary 
that the crests of the waves from one beam shall fall into the troughs of 
the other. Thus being out of phase the waves neutralize each other and 
reflection is eliminated. The missing radiation reappears in the trans- 
mitted beam which may contain as much as 99.6 per cent of the original 
radiation. 

When a beam of light falls perpendicularly upon a glass-air surface from 
four to five per cent of the light is lost by reflection at each surface, the 
precise amount depending upon the color of the light and the type of glass 
used. A crown glass-air surface reflects about four per cent of incident 
light, whereas a flint glass-air surface reflects six per cent. The transmission 
in the first glass is 92 per cent; in the second 88 per cent. The Bausch & 
Lomb Super-Cinephor with its high aperture and the new glasses devel- 
oped for its several elements will have its light transmission increased by 
approximately forty per cent, something of a revolutionary factor in pro- 
jection optics. 


PUBLICATIONS FOR SCIENCE TEACHERS 


The Science Leaflet, $2.00 per year, and Science Observer, fifty cents per 
year, or both for $2.15, are published by The American Institute, 60 
East 42nd St., New York City, to stimulate the study of science and to 
assist pupils and teachers of the natural sciences. 





















POWER SERIES EXPANSIONS OF 
TRANSCENDENTAL FUNCTIONS 


THOMAS JAMES HIGGINS 
Purdue University, West Lafayette, Indiana 


The representation of the simpler transcendental functions by 
their corresponding power servies is a topic not usually encom- 
passed by high school or undergraduate courses in trigonome- 
try, mainly, no doubt, because such expansions are commonly 
obtained by Maclaurin’s series, the use of which presupposes a 
knowledge of elementary calculus. It is possible, however, to 
obtain these expressions by means quite within the scope of the 
average student of trigonometry, thereby affording him en- 
trance to a most interesting branch of his subject and one that 
must otherwise await a later year. The method outlined below 
is not new; to my knowledge, however, it is not contained in any 
current text book nor, indeed, is it to be found in such a stand- 
ard reference as Hobson. In the belief, then, that this method 
will be of interest and value to all teachers administering under- 
graduate courses of instruction, the following two problems are 
advanced to rescue it from neglect and illustrate its use. 


To determine a, such that tan z can be represented by 


(1) tan <= > ans” 
Nal 
recall the well known identity 
(2) tan x—tan y=(1+tan x tan y) tan (x—y) 


and obtain by substituting (2) in (1) 


(3) > anx"— >> any"= (1+ > ax” >> any") > an(x—y)". 

n=1 n=l n=l nal n=l 
Since (3) is an identity the coefficients of corresponding powers of y in the 
right and left hand members of (3) must be the same. Hence, expanding 
each member and equating the coefficients of y, we have 


n=2 n=2 n= 


(4) —a=— >> nanx"+a), anx” >, QnX". 


n=l nol nal 


Equating coefficients of like powers of x in the right and left hand members 
of (4) we have 


x a,;>=—a\; a, >a; 
x 2a2=0; a,=0 
9. 3.2 * ay 
x? +a4)3x? —3a3x?=0; @37— 

3 
x3: a:2a2+4;2a2—4a,=0; a=0 
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x4: a;2a3+a,a2?+4;2a3—5a;,;=0; a5= a. 


Hence, from (1) 


26 
tan r=ai(x+" +—+°-- ). 
s 
The constant a; must be determined by other means. In class room work 
x is taken equal to 7/4 and calculation of a few terms is sufficient to show 
that it is one. 
To determine a, such that 


(5) log (1—z)= > Qn2” 
tel 
recall the familiar identity 
(6) log (1—x)+log (1—y) =log (1—x) (1—y) =log (1—x—y+ xy) 
Substituting (5) in (6) we have 
(7) cz Onx"+ 7 Gny"= > an(x+y—xy)". 
n=l n=l nal 


Proceeding as above we obtain 


n=2 n=2 n= 
(8) a= >. na,x"""(1—x) = > Nonx* 1 — >. na,x" 
, tal nal 


i=l 


and, therefore, 


vid, =a, aj=ay 
ay 
Xx 2a a,=0 a= 
2 
oa a 
x*:3a3—2a.=0; d3=— 
3 j 
“a ay 
x3: 4a,—3a;=0; a4= . 
4 


Hence, from (6) 


2 3 A 
log (1-2) =a( +7 rae ‘ac +--+) 
2 3 4 


ROCKS OF EARTH’S CRUST FORMED AT RELATIVELY 
LOW TEMPERATURES 


Rocks that form the crust of the earth have never been very hot—not 
more than 1200 degrees Centigrade—in the opinion of Prof. Norman L. 
Bowen of the University of Chicago. He bases his assertion on the known 
melting and crystallizing points of crustal minerals. 

Some stones now at the surface have higher crystallization tempera- 
tures; diamonds for example, but Prof. Bowen points out, ““We have no 
evidence that in their surface position diamonds were ever in any but 
crystal form.” 

What temperatures were at great depths in the earth’s earlier days, he 
adds, we do not know and probably never shall. 














ILLUSTRATIVE MATERIAL IN BIOLOGY TEXTS 


RICHARD W. NEAL 
Saybrook Schools, Ashtabula, Ohio 


PROBLEM 


To determine the type and quantity of illustrative material 
found in high school biology textbooks. 


METHOD 


Eight high school biology textbooks were used in the study, 
all published between 1934 and 1940. The illustrations were 
counted and classified as to representative, analytical, charts 
and tables, maps and graphs. In defining “representative” as 
used in classifying illustrations, the following definition was ad- 
hered to: any illustration which reproduces as accurately as 
possible the exact appearance of an object. In defining ‘‘analyt- 
ical” the following was used: any illustration in which part is 
emphasized at the expense of other parts, one in which the ac- 
tual appearance is altered, anyone showing more than the eye 
can see, and symbolic illustrations showing characteristic fea- 
tures only. The results of this part of the study are shown in 
table I. 

The percentage of illustrations was found by taking the sum 
total in square inches of all illustrations and dividing by the 
number of square inches in the book. The findings are sum- 
marized in table II. 

FINDINGS 

1. Present day textbooks give more space to representative 
illustrations than to any other type. 

2. Only one book gave more space to analytical illustrations 
than to representative. 

3. The 1938 and 1939 editions show a much higher percentage 
of representative illustrations than those used in the study 
published prior to 1938. 

4. Maps are the least used of illustrative material, showing 

an average of less than one per cent of the total. 

. Graphs, tables and charts average about one and five- 
tenths per cent of the total. 
6. Present day texts give an average of twenty-three and 

six-tenths per cent of all the total space in the book to il- 

lustrative material of all types. 
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The textbooks published between 1934 and 1940 give one 
and one-tenth per cent more space to illustrative material | 
than do the textbooks published between 1908 through 
1923 as shown by Stiles’ study on illustrative material.’ 

8. Trends in textbook illustrations seem to be toward more 
illustrations and larger illustrations. 


“I 


TABLE I 
COMPARATIVE RESULTS 
TyYPEs OF ILLUSTRATIONS 








~ - | 8 ‘ 
| + _ > i 3 em n — 2 em od 
BSal/SSal ra lO w = 7 a. - 3 ° 
| 28/835) 28 |8es| 4 lee | Fle | els 
. s : 
Textbook EsisSs| SS ieS5/| f Eee] Oo = Ss = 
Ssleeai “ne (S58 ~ Po Bd ~ .. a“ = 
4 os 
hoPS/SSS5i sS/sh5 cs (S88) s+ | S42) cs | Se 
1s23/583) 52 \ e383 ; |2aa Bs os 
[Sea/ S05) SS (see) S (SHas| S | SE] ¢ | SS 
ZGS(CS) 25 laa) 2 ite) 2a] 2 | a 
Dynamic Biology 
Baker and Mills 282 60.2% 176 (37.6% 3 | .64% 2 | .42%! 5 |1.0% 


Copyright 1938 

Problems in Biology 

George Hunter 207 43.7%) 227 47.9% 17 |3.6% 14 |2.9% 8 |1.6% 
Copyright 1935 





Everyday Problems in 


Biology 
Peiper, Beauchamp and (495 75.5% 100 '20.2% 12 |2.4% 10 2.0% 1 2% 
Frank 


Copyright 1936 





Exploring Biology 

Ella T. Smith 235 60.2% 142 36.4% 4 1.0% 5 |1.2% 4 11.0% 

Copyright 1938 

Adventures with Living 
Things 374 73.4%) 119 2: 

Kroeber and Wolff 

Copyright 1938 





w 
° 
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Biology for Today 

Curtis, Caldwell and 278 61.7%) 149 |33.3% 12 |2.6% 9 
Sherman 

Copyright 1934 


Nm 
S| 
mR 
es 
A 
> 





New Biology 4 
Smallwood, Bailey and (517 61.5% 176 34.0% 6 1.0% 7 |1.3% 0 0% 


Revely 
Copyright 1937 








A Biology of Familiar 

Things 370 (90.0%! 37 | 9.0% 4 | .97%) O | .0% 0 | .0% } 
Bush, Dickie and Runkle 
Copyright 1939 


‘ | pes. 
Average 349.25 65.7%| 140.7 30.2%| 7.61.6% 7.11.4% 2.8 .58% 








1 Stiles, Glenn. “A Study of the Illustrative Material Found in Ten Biology Texts.” ScHooL SCIENCE 
AND Martuematics, Vol. XXIV, May 1924. Pp. 511-512. 
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Taste II 
COMPARATIVE RESULTS 
ILLUSTRATIONS 
: Percent- 
Sq. In. ' 1 | oat a Set f 
Textbook a No. of Tota Area of Sq. Inc eS) age o 
; | Illust Pages Illust. in Book | of Book 
| Page | | : : 
| | | | in Ilust. 
Dynamic Biology | | | | 
Baker and Mills | 24.50 464 | 731 | 4,907.5 /17,909.5 | 27.4% ’ 
Copyright 1938 sq. inches) sq. inches 





Problems in Biology | 

George Hunter | 24.0 | 473 706 | 4,084 |16,944 | 24.1% 

Copyright 1935 sq. inches) sq. inches) 
Everyday Problems in Biology | 

*Peiper, Beauchamp and Frank | 24.0 489 703 3,153.25,16,872 | 18.6% 


| 
Copyright 1936 sq. inches| sq. inches 





Exploring Biology } 
Ella T. Smith 28.75 389 696 | 4,072.25.20,010 | 20.3% 
Copyright 1938 | sq. inches) sq. inches 





Adventures with Living Things 

Kroeber and Wolff 26.0 495 798 4,201.50 20,748 20.2% 
Copyright 1938 | Sq. inches) sq. inches 

Biology for Today 

Curtis, Caldwell and Sherman 25.0 447 692 4,562 17,300 | 26.3% 
Copyright 1934 sq. inches sq. inches 





New Biology 
Smallwood, Revely and Bailey 24.0 543 585 4,074.75 14,040 29.0% 
Copyright 1937 | sq. inches) sq. inches 








A Biology of Familiar Things 











Bush, Dickie and Runkle 28.5 411 695 4,586 19, 807.5 23.1% 
Copyright 1939 sq. inches, sq. inches 
Average 25.59 463.87 700 | 4,205.15,17,953.87| 23.62% 


| Sq. inches, sq. inches 





NEW EVIDENCE OF ANCIENT MAN FOUND IN TEXAS 


New evidence that man lived in North America during the time of the 
mastodons and extinct American horses was reported by Dr. Elias H. 
Sellards, University of Texas geologist. 

Excavating on the banks of Blanco Creek, in Bee County, Texas, Dr. 
Sellards found spearheads, scrapers, and other worked flints associated 
with the bones of extinct mammals fifteen feet below the present land 
surface. Similar fossils are found in comparable locations in this part of 
Texas, Dr. Sellards states. 

At greater depths, in beds of Pliocene age, the time before the great 
ice ages, bones of extinct camels, horses, rhinoceroses and deer are found, 
along with mastodon bones, but no evidence of man. 











SOME REQUISITES OF GOOD WORLD MAPS 


HELEN LYLE 
Wilson School, Cicero, Illinois 


Probably Americans as a whole are better acquainted with 
road maps than with any other type of map. The road map owes 
its popularity in the United States primarily to the automobile 
and to the fact that there are many more automobiles and 
many more miles of automobile roads in the United States than 
in any other country of the world. The great demand for road 
maps indicates that the vast majority of the people realize the 
special function of road maps and know that the maps have 
been carefully constructed to fulfill that function. 

Maps are a basic source of much valuable information es- 
sential in sound thinking about current problems. Many people 
do not realize that each kind of map has as specific a function to 
fulfill as does a road map. 

The specific function of general-use world maps or globes is to 
portray generalized patterns of major natural and cultural fea- 
tures, or, in other words, to show the distribution on the earth’s 
surface of selected types of features. Thus, if Chicago is shown 
on a world map as a city with a population of one million or 
more, we should be able to find on the map all other cities of 
such size in the world. We also should be able to see clearly how 
these cities are distributed throughout the world. 

World maps should present only features of prime signifi- 
cance. Features suitable for the physical-political type of map 
consist of major topographic features and cultural features of 
major importance. 

Topographic features of the first order are continents and 
oceans. Topographic features of the next order are major moun- 
tain systems, plains, and plateaus. The cultural features of 
importance which are suitable on such a map are major political 
boundaries, major cities, major railroads, and major canals. 

The requisites of world maps or globes which will serve the 
function of showing world patterns of major natural and cul- 
tural features are accuracy, legibility, equal-area representa- 
tion, and consistency. 

Accuracy is a basic requirement of any map, and legibility is 
of almost equal importance. The most accurate of maps will be 
of little value if it cannot be read easily. Road maps would be 
of little value if they were so crowded with other information 
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that roads and towns could be found only with difficulty. World 
maps and globes must not be packed with so much information 
that the data are beyond the grasp of the eye. To be forceful, the 
map story must be told simply. 

Equal-area maps are the only means of accurately showing 
relative areas. Only maps of this type show continents, coun- 
tries, and states in their true relative size. Of course, all parts of 
the world must be included in order to show the size relation of 
part to whole. A ‘‘world map”’ which does not show the whole 
world must fail to fulfill its special function. 

If consistency is practiced in selecting the features to be rep- 
resented on world maps and globes, minor features cannot be 
included in some regions where space permits and excluded in 
other regions where space is small. One may define “major”’ in 
different ways, but the same definition or standard should be 
applied in all parts of any one map. 

How should the degree of detail that can be shown in world 
maps be determined? 

Considering, for example, the world topographic pattern, in 
broad areas where the land rises very gradually from sea level to 
2000 feet, a 500-foot contour interval and four colors can be 
used in showing land of different elevations. However, notice 
what happens when we try to show in like manner the elevation 
of the Andes. The highest Andean peak, Aconcaqua, in Argen- 
tina, rises to approximately 23,000 feet. If we use a 500-foot 
contour interval, forty-six contours are necessary. The Andes in 
its widest point from east to west at 18°S. is 450 miles. If one 
inch on the world map represents approximately 500 miles, the 
width of the Andes at 18°S. would be represented on the map 
by less than one inch. Fitting forty-six contours into this space 
is clearly impracticable. Even though one were to use 1000-foot 
contours, it would still be difficult to use twenty-three contours 
in less than one inch. One must determine what intervals can be 
used in depicting the elevations which are most difficult to show, 
and must then use those intervals throughout the map. 

It is quite simple to include in the urban pattern all the large 
cities in sparsely populated areas, but the problem becomes 
more difficult when we try to include cities of like size in densely 
populated areas. Cities of 50,000 can be shown easily in Africa. 
However, in southwestern Germany, there are twenty-eight 
cities each with a population of 50,000 or over. The entire area 
of Germany is shown on most world maps by less than one 
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square inch. It would be quite impossible to show these twenty- 
eight cities in the small fraction of the square inch which would 
represent the part of Germany in which they lie. 

An incorrect impression of the urban pattern of the world 
would be given by showing cities of 50,000 in sparsely populated 
Africa and showing only those of 500,000 in densely settled 
Europe. 

Thus, it seems advisable to find the degree of detail that is 
legible for the area of densest distribution and adopt it for the 
entire map. Only this type of procedure will result in depicting 
world patterns accurately. 

Summarizing, the specific function of world maps or globes is 
the portrayal of accurate world patterns of major natural and 
cultural features. Only equal-area maps show continents, 
oceans, and countries in their true relative size. The degree of 
detail to be used for significant features should be judged from 
the standpoint of legibility. World relationships may be ob- 
scured and the usefulness of the map impaired if very detailed 
patterns are shown. The portrayal of features on world maps 
should be consistent throughout in the matter of degree of de- 
tail shown in order to avoid a distorted picture of world pat- 
terns. 


A DEMONSTRATION FOR PHYSICAL SCIENCE 
Juxius S. MILLER, University of Idaho, Moscow, Idaho 


A simple device may be used for showing: (1) The Heat Generated by 
a Spark; (2) The Fixation of Nitrogen and the Resultant Diminution in 
Pressure Due to the Combination of Molecules. 

The apparatus consists of an exhaustion flask to the side-arm of which 
is attached an oil manometer. A two-hole stopper is fitted tightly and pro 
vided with two electrodes which are energized either by a Ford coil or 
an electrostatic machine. When a spark is passed the manometer shows 
immediately an increase in pressure due to the heat generated by the 
spark. If, after running a number of seconds, the sparking is stopped, the 
manometer returns immediately to its equilibrium position and then more 
gradually to a lower level on the atmospheric side indicating a diminution 
of pressure within the flask. 

Before an explanation is given the class should be asked to account for 
both phenomena. The first will be easily answered but the second will 
constitute a stumbling block for all. It can then be shown that the follow 
ing takes place: 

N2 + Oz ? 2NO 
2NO + O0.— 2NO, 

The last equation shows the decrease in the number of molecules. 

The manometer fluctuations can be made more plainly visible by placing 
behind it a white cardboard with several horizontal rulings. 














HIGH LIGHTS OF THE MARCH SKIES 


James L. RUSSELL 
Baldwin-Wallace Observatory, Berea, Ohio 


Davip W. RussELL 
National College of Education, Evanston, Illinois 


[Editor’s Note: This is the fifth of a series of articles on popular astronomy. 
If these articles are saved from month to month, they make a convenient 
handbook of astronomical facts and classroom activities for elementary 
and secondary school teachers.] 
“The year’s at the spring 
The day’s at the morn; 
Morning’s at seven; 
The hillside’s dew-pearled; 
The lark’s on the wing; 
The snail’s on the thorn; 
God’s in His heaven— 
All’s right with the world!” 
Song from Pippa Passes 
ROBERT BROWNING 


With the doubting hearts and restless nerves of a restless world, Brown- 
ing’s song of courage and hope is significant again with the coming of 
spring in 1940! Spring arrives on March 20. The sun is seen from the 
north pole and the long antarctic night tightens its grip upon Admiral 
Byrd at Little America. Easter is not far away, for the first Sunday after 
the first full moon after the vernal equinox is March 24, Easter Sunday. 


I. CONSTELLATIONS AND STARS 


The winter constellations Gemini, Taurus, Orion,and A uriga,are rapidly 
moving westward. The constellation Virgo, first sign of spring, is now ap- 
pearing on the eastern horizon, but its first magnitude star Spica has not 
yet risen. Farther south may be seen the constellations Corvus and Crater. 
Corvus clears the horizon by nine o’clock at the end of the month. There 
is an old legend that the hare resents the call of the crow and keeps out 
of old foxy’s way, so we have the constellation Lepus, the rabbit, setting 
when Corvus, the crow, is rising. 

At about 9:00 p.m. March 11, the part of Argo Nevis, which is visible 
to northern observers, is on the meridian. This ancient constellation is 
now divided into four smaller divisions, known as Carina, Puppis, Pyxis 
and Vela. The group of stars visible to us is that part of Argo known as 
Pup pis, and is worth exploring, for it makes one feel a little nearer to the 
stars of the southern hemisphere. There are a great many constellations 
in the southern sky that we, in the northern latitudes, never see. The stars 
in Puppis are faint and it takes a clear evening, a keen eye and a sharp 
focusing glass to view them. 

The Lion is now the dominating constellation of the southeastern sky, 
with the bright star Regulus at the end of the sickle. This Sickle which 
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marks the big cat’s arched neck is one of the few configurations which 
resembles its name. The ‘“‘Dippers’’ would be two others. 


II. THE PLANETS AND AN ECLIPSE 


Jupiter has just about completed his trip across the sky and Saturn 
closely follows him below the horizon after sunset. The ring system of 
Saturn which is thought to be composed of millions of tiny moonlets, is 
now approaching its maximum opening as viewed from the earth. Venus 
continues to shine brilliantly in the evening sky shortly after sunset and 
is rapidly drawing closer to us. On February 1 Venus is about 116 million 
miles away. On March 1 she is nearly 98 million miles from us, and on 
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April 1 comes to within 78 million miles. She is growing brighter each 
evening. Mercury can be seen low in the western sky shortly after sunset 
the first few evenings in March. 

A few days before and after the 16th of March will be an opportunity 
to locate the distant planet Uranus. On that date Uranus will be in con- 
junction with Mars, which is still in the evening sky. Uranus being 1.5 
degrees south. For those using a small telescope, a more accurate position 
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would be just 40’ south and a tritie west of the 6.3 magnitude star 53 
Arietis.' 

There will be an annular eclipse of the sun on the 7th of April, visible 
in the United States. The central path crosses the extreme southern part 
of the country, with the cities of Austin, Baton Rouge, Savannah and 
Jacksonville along the central path. The rest of North America, except 
Alaska, will see a partial eclipse only. It starts at 3:30 p.m. Eastern 
Standard Time; 2:15 p.m. Central Standard Time; 1:00 p.m. Mountain 
Standard Time; and 11:30 a.m. Pacific Standard Time. It will last about 
three hours. An annular eclipse differs from a total eclipse in that the 
umbral shadow of the moon does not reach the earth. We are in the pe- 
numbral shadow only. As the moon will not completely obscure the sun, 
the eclipse must be viewed through a darkened glass. 


III. CLassroom ACTIVITY 


Now that the days are lengthening rapidly, an opportunity is afforded 
the teacher to demonstrate to his class the apparent northward movement 
of the sun. Each day the sun appears higher in the sky and the heat is 
more apparent. 

Obtain an ordinary twelve inch wooden ruler and two wooden yard 
sticks. Tightly fasten the zero end of the ruler to the zero end of one yard 
stick to form a right angle. Bore a small hole in the end of the second 
yard stick and a similar hole in the free end of the ruler and lovsely bolt 
or fasten the second yard stick to the ruler so that this yard stick will 
form the hypotenuse of the right triangle. 

In the center of the ruler drill a nail hole and nail the apparatus to the 
side of a post or a tree trunk in the yard so that the perpendicular yard 
stick faces south and the base ruler is parallel to the ground. At high-noon 
sight along the hypotenuse, moving the free end up or down so that the top 
edge points directly to the sun, and with a pencil make a mark on the per- 
pendicular yard stick where the hypotenuse crosses it. Repeat the experi- 
ment a week later at the same hour. Note that the second pencil mark is 
higher on the perpendicular than the first one. This line will continue to 
climb with each observation until the 21st of June, when the reverse will 
be true. The experiment has proven fascinating to children in the upper 
elementary grades and affords an opportunity for additional experiments 
for secondary schools. 


1 With the aid of a good star atlas and a pair of binoculars or small telescope, #53 Arietis (Aries) 


can be located. 





MINERAL PRODUCTION OF ALASKA IN 1939 


The minerals produced from Alaskan mines in 1939 had an estimated 
value of $24,888,000, according to a preliminary statement of the Geologi- 
cal Survey, United States Department of the Interior. This amount 
brings the total value of the mineral output of Alaska since 1880 to more 
than $800,000,000. 
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One Hundred Forty-Third Meeting 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
Cambridge, Massachusetts 
Saturday, December 9, 1939 


PROGRAM 


9:50 Meeting of the Executive Committee. 
10:10 Business Meeting. 
10:30 Report of Committees. 
New Books and Magazine Literature 
Mr. Richard Porter-Boyer, Chairman. 
New Apparatus 
Dr. Andrew Longacre, Chairman. 
11:00 Greetings: Professor Francis W. Sears. 
Address: ‘‘Instrument Flying Instruction.’ 
Professor C. S. Draper. 
12:00 Address: ‘“‘Micro-wave Radio Beams.” 
Professor W. L. Barrow. 
1:00 Luncheon in the Dutch Room, Graduate House. 
2:30 Address: “*The Measurement and Specification of Color.”’ 
Professor A. C. Hardy 
The high voltage electrostatic generator and the new cyclotron will 
be open for inspection after Professor Hardy’s address. 


BUSINESS MEETING 


The following were elected active members: Archibald H. Dailey, 
Rogers High School, Newport, Rhode Island. Wendall A. Smith, Tilton 
School, Tilton, New Hampshire. Donald N. Timbie, Phillips Academy, 
Andover, Massachusetts. 

The Association voted to include in its report the following memoran- 
dum. 

MEMORANDUM ON THE LIFE AND SERVICES OF 
IRVING O. PALMER 


Mr. Irving O. Palmer died a few weeks ago in the hospital at Laconia, 
New Hampshire, having been taken ill on a motor trip with his wife. He 
had retired in 1932 at the age of seventy from the Headmastership of the 
Newton High School, receiving at that time an honorary degree, L.H.D., 
from Colby College, from which he was graduated in 1887. He was a 
native of Maine and all his life maintained a lively interest in the problems 
of rural New England. 

Mr. Palmer helped found the Eastern Association of Physics Teachers 
in 1895 while a teacher of science in the Salem High School. Two years 
later he went to the Newton High School, where he taught physics until 
1910. In that year he became head of the Technical High School and in 
1923 of the combined high schools of Newton. Thirty-five years of his life 
were thus devoted to the schools of that city. Moreover he found time to 
write a book in collaboration with William H. Snyder, “One Thousand 
Problems in Physics,”’ to serve for fifteen years as chairman of the ex- 
amining committee in physics on the College Entrance Examination 
Board, and to be an active member of such professional clubs as the Head- 
masters’ Association. 


,’ 
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What sort of man was Palmer? He was a hard worker, no time-clock 
controlled his working hours. He was a persistent student of science and 
of educational procedure, and was unusually well informed on what was 
going on in the industries as well as in college laboratories. He was ex- 
ceedingly modest and tactful in his relations with. teachers, pupils and 
parents. In his own teaching he was much interested in and did much to 
improve our demonstration apparatus. For two years he coéperated with 
the Roxbury Latin School in employing as a laboratory assistant a gradu- 
ate of the Instrument Makers’ School in Leyden, Holland. He always 
maintained a well-equipped shop in connection with his physics labora- 
tories at Newton. During the forty years of my friendship with Palmer, 
I have never known him to lose his patience, nor did his sense of humor 
ever seem to fail him. He was an outstanding example of the shrewd 
Yankee schoolmaster, in the forefront of his profession and proud of 
the achievements of his students. Among them were Professor P. W. 
Bridgman of Harvard and Dean R. C. Tolman of the California Institute 
of Technology. He will long be remembered by his students and fellow 
teachers as an understanding friend. 

N. Henry Black 


‘*“HOME-MADE” APPARATUS 


Mr. Edward B. Cooper of Brookline High School demonstrated three 
pieces of apparatus as follows: 





A. CoLoR MIXER 


The color mixer exhibited was modified from one demonstrated by 
Professor Hardy in his lecture, and built by Mr. Barnes of the Physics 
Department of M.I.T. It is a device for mixing on an “opal glass”’ window, 
light from three 100 watt bulbs, red, green, and blue respectively, the in- 
tensity of which can be controlled by individual rheostats. The light is 
mixed on the central area of the circular window. Around this area is an 
outer ring which can be illuminated by the light from four 25 watt day- 
light bulbs, thus giving a white for reference, the intensity of which is also 
rheostat controlled. See illustrations on the following page. 

The colored bulbs should be of the solid colored glass type, not the dyed 
or painted bulbs. The General Electric bulbs sold under the name of 
“Natural Ruby” and “Natural Blue” are satisfactory. Apparently all the 
commercial green bulbs are too blue to work very well in covering the 
entire spectrum with only positive light values, and experiments in special 
dyed green bulbs are going forward. Meantime the commercial green 
bulbs are sufficiently good to make the demonstrations convincing and 
interesting. 

The four rheostats employed are the cylindrical wire wound type which 
can be purchased from radio supply wholesalers at about $1.50 each. Four 
toggle switches of the single pole single throw type costing about 18 cents 
each are needed. Pilot bulbs of the 74 watt dyed type sold for night lights 
make suitable pilot lamps to indicate what is occurring to each of the 
colored bulbs within. It is convenient to have on the back of the box a 
lamp of the type plugged into baseboards as a night light to be used to 
illuminate the switches and rheostats in the darkened room. 

B. Evecrric Srop-CLock 

This electric stop-clock is driven by a 6 rpm self-starting synchronous 
motor made by the Warren Telechron Company, Ashland, Mass. The 
motor is mounted with a dial graduated into ten seconds with subdi- 
visions of hundredths of seconds. A toggle switch serves to start and stop 
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the clock and binding posts are provided so that a cord with a switch on 
the end may be carried to any part of the room. 

The clock has been tested in comparison with a Cenco impulse counter 
which counts accurately 120ths of a second and was found to keep in step 
with the counter perfectly for periods of time of a second or longer. 

Here is a laboratory stop-clock of greater precision than an expensive 
stop-watch, cost only $6.00, visible to an entire class, and not readily 
carried off during the track season as happens to many laboratory stop- 
watches. 





A. Front view of light mixing ap- B. Apparatus with front re- 
paratus. moved to show arrangement of the 
daylight lamps. 
C. Arrangement of colored bulbs. D. Rear view of apparatus. 


C. PHotro-ELECTRIC MARBLE SORTER 


This device has been in constant operation in a Brookline High School 
show case for several months. It is an arrangement constantly to circulate 
black and white glass marbles, allowing them to roll down a trough, the 
black ones to pass on down undeflected, the white ones kicked into a 
parallel trough, both colors to be returned to the top of the trough to 
repeat the cycle. 

The sorting mechanism is made from a small ‘“‘balanced armature”’ 
type of permanent magnet loud speaker, to the armature of which is 
soldered the sorting hammer, which rests flush with the side of the trough, 
so that white and black marbles both roll against it as they roll down the 
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trough, the white ones being given rapid acceleration for a short period of 
time as the hammer drives them to the other parallel trough. 

The phototube is the type 923 gas filled tube now available at $2.00 in 
the cartridge type mounting or at $2.65 in the conventional four prong 
base type. Its output is fed into an amplifier consisting of a type 58 (pen- 
tode) resistance coupled to a type 45 (triode), with an 81 tube as a recti- 
fier. The output of the 45 is sufficient to drive the sorting hammer but in 
order to get a rapid action both forward and back a sensitive relay is used 
to drive the hammer, the current flowing as the hammer is driven forward 
being stored in an 8 mfd electrolytic condenser and allowed to flow through 
the hammer in the opposite direction when the relay relaxes, thus driving 
the hammer back to its rest position. The action of all the components is 
so rapid that it was found that the light source (a 21 CP auto bulb with a 
5 cm lens must be located directly behind the sorting hammer, or the latter 
will strike too soon. 

A much simpler amplifier circuit using a diode-pentode tube 25A7-G 
was first used and found to operate very well, until the apparatus was 
modified to sort various other colors, such as red from blue, through the 
use of filters. For this purpose the total light is greatly reduced and also 
the difference between the light reflected from one color and that from 
another is much less than in the case of the black and white, and hence 
the above described circuit was designed and constructed. 

A second photoelectric tube was placed so that the marbles in rolling 
down the trough intercepted the light beam and actuated a counting de- 
vice which recorded the total number of marbles that rolled by. 

The device is not only interesting to watch and arouses much curiosity 
as to the “why” and “thow” of its operation, but illustrates many physical 
principles. 


MNEMONICS 
W. Roscoe FLetcuer, North High School, Worcester, 
Massachusetts 


You are hereby introduced to a part of the collection of mnemonics I 
have devised; they have been profitable to my physics pupils, but whether 
or not I have thereby been using a faulty memorizing process, I leave to 
the theoriest—I am strong on action and weak on theory. 

Mnemonic from a Greek word meaning ‘‘to remember,”’ is assumedly 
a device for aiding the memory. The first four of these are familiar to you: 

(a) 30 days hath September, etc. 

(b) PLAN +33000 ft. lb. =the horse power of a reciprocating steam en- 
gine when each of the factors is in the correct denomination. 

(c) Oersted phenomenon: SNOW; when a DC traverses a conductor 
S to N and over a magnetic needle, the north end of the latter is deflected 
West; corrollaries,s SNUE, NSOE, NSUW; Amperes “righthand rule is 
but another expression of these four.”’ 

(d) Fleming’s motor and generator rule, Thumb, ¢hrust—Forefinger, 


flux, (magnetic)—Center finger, current; (J, F, and C being at mutual 


right angles. 

(e) Faraday’s laws of electrolysis: m =ite; m, total mass, (not weight) 
in grams of cation or of anion deposited or released; /, time in seconds; 
e, electrochemical equivalent (grams per ampere per second). 

(f) Tangent galvanometer: Hind; H, strength of earth’s magnetic 
field; i, amperes; m, number of turns in the helical electric conductor; d, 
diameter of helix in cms., not the whole truth—but sufficient to rob the 
device of some of its mysterv. 
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(g) Transformer: Input = Hi=el =Output (watts); E; e::J:i; (Volt- 
age varies inversely AS the amperage: the diagrammed proportion implies 
the inverse relation, J « 1/E. 

(h) Resistance: TALK; 7, temperature (R varies with T in metals but 
inversely with T in electrolytes); A, cross-sectional area in mils; 1, length 
in feet; K, (not ‘“‘kind’’) is specific resistivity; i.e., ohms resistance of a mil 
foot. 

(i) Resistance of compound circuits: PRICE & rice; P, the part of the 
total drop in potential in any section of a series circuit or the part of the 
total current carried in any section of a parallel circuit; R, J, C, E total 
resistance, current, conductivity, and eMF respectively; rice, likewise in 
any section. This is a mnemonic that suggests to the student the number 
of and names of factors necessary to a complete knowledge of compound 
circuits. 

(j) Galvanic cells: J =E/R (normal, initial); (b) 7 =e/R, when counter 
E M F results from polarization; (c) i=e/R, when resistance also is in 
troduced by polarization, 

(k) Simple pendulum: L/4, P/2, 2F i.e., a pendulum of quarter unit 
length, has a half unit period and a two unit frequency. From this can be 
deduced 16 or more mathematical expressions of variation and/or of pro- 
portion, e.g., Fa1/P,Fa1i/VL La FP* etc. Deduction: L/25,P/5, 5F... 

(1) Hydrostatics: Force (Fy) exerted by liquids: F,=haéd; h, cm from 
free surface of liquid; a, area in square cm; 6, density in gms/cu cm; (b) 
in barometric measurements: as altitude increases H6, hd, etc., since ax, 
the barometer height varies with the change in / and that in 4; (c) Fx, 
then Hé, (height of barometer column « 1/6 of the liquid in the column. 

(m) Hydraulic press: FADS; F, force: A, area (cross-sectional) D, 
diameter; S, space traversed by r or by p, S =h =altitude of the cylinder 
of the liquid transferred; p, piston (plunger); r, ram; p, plunger; 


yy Ay FP Sy 
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1 & 2, Pascal’s Principle; 2 & 3, areas of similar plane geometrical figures 
are to each other as the squares of any corresponding dimensions; 2 & 4, 
altitudes of ‘‘cylinders” of constant volume are to each other inversely as 
their cross-section areas; (a cylinder of liquid in p has dimensions Ha; 
the same volume of liquid in r has the dimensions 4A); V,;=Ha=hA; 
F, :fp =Sp:s, (inverse) whence F, Xs, =f, X Sp = work. 





) Accelerated bodies: VAST?:V, velocity (initial, final, average, 
change—distinguish between these); A, acceleration; S, space traversed 
in any number of seconds; d, distance traversed in any given second; 7, 
time in seconds. 

(o) E, J, k, l, m are formulae,—the others merely suggest the factors 
that enter into the specific type of problem. 

(p) Sequence in digits in the Naperian or natural (Indiscriminately 
designated) system of logarithms—as devised by Earl C. Rex, Aberdeen, 
Washington and lately published in School Science and Mathematics: 


2 7 1 8 2 8 

In figures I searched to discover 

A sequence in ““Mystery’s knot” etc. 
. ¥ 2 8 4 
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THREE INEXPENSIVE DEMONSTRATION AIDS 
GEORGE W. SEABURG 


Many instructors, no doubt, are not satisfied with the cylinder and 
bucket for the demonstration of Archimede’s principle because the appa- 
ratus usually used is too small and too much like a toy. A very satisfac- 
tory apparatus can be made by greasing the inside of a large tin can and 
filling it with sand and cement. The can is then used as a bucket and the 
cement casting, which must be dipped in melted paraffin to prevent ab- 
sorption, becomes the cylinder. A large wooden beam balance makes it 
possible for all the pupils to see this demonstration. 
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It is not always possible to secure apparatus desired due to limitations 
of the budget. This projectile apparatus which can be constructed at very 
small cost, employs an angle iron for its body. It has the following ad- 
vantages over the purchased unit :— 

(1) It is more rigid and will not warp. 

(2) It is longer and therefore makes the demonstration more interest- 
ing. 

(3) As the angle iron is made in two sections which are bolted together, 
it can be stored away easily. 


If compressed air is not available in the science room, a unit to supply 
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compressed air can be built at a moderate cost. This compressor was ob- 
tained from one of the older model cars and the casing was cut to permit 
adding a belt drive. A motor, tank, and homemade relief valve were added 
and all were mounted on a common base. This apparatus will prove satis- 
factory for most demonstrations where compressed air is required. 

Mr. Alfred C. Webber of Brookline High School demonstrated an ap- 
paratus to show phase of current, effect of rectifying current, etc. It made 
use of two small argon bulbs at opposite ends of a rotating bar. 

Mr. John L. Clark of Chapman Technical High School showed a model 
of a very interesting type of sun clock, the original of which was designed 
by James Ferguson in 1759. 

Mr. Russell S. Bartlett of Phillips Exeter Academy demonstrated a 
model showing the passage of light rays through a prism. This was a large 
scale apparatus in which the light rays were represented by long rods held 
in place by adjustable clamps so that the ordinary phenomena of the 
double convex lens could be very clearly shown. He also demonstrated a 
wooden frame about four feet in length having vertical cotton threads 
spaced at 3 inch intervals. When placed in the path of the light from a 
projection lantern or similar light source, the path of the rays were very 
clearly shown in much the same manner as on the Hart! optical disc but 
on a larger scale, and without so much loss of time in changing or adjust- 
ing apparatus. 

Dr. Andrew Longacre of Phillips Exeter Academy showed a self-starting 
siphon. The bent glass siphon passed through two stoppers at opposite 
ends of a large diameter glass tube about a foot long. In the bottom stopper 
was a second opening through which passed a second small tube 2 or 3 
inches in length. A small opening was formed in the side of the siphon tube 
just above the lower stopper inside the large tube. By thrusting the large 
tube down into a hydrometer jar of water, the compression of the air in 
the large tube started the water flowing through the siphon. 


MICRO-WAVE RADIO BEAMS 
Abstract of Address by PRoressor W. L. BARROW 


Advances in radio have produced higher frequency and shorter wave 
beams. Radio beams have steadily become sharper as generators have 
improved. 

Nine centimeter waves were demonstrated. Parallel beams are being 
approached for searchlights. It is easy to calculate patterns but in prac- 
tice distorted curves are obtained. Measurement is made by an electro- 
magnetic horn, making use of the principles of acoustics rather than those 
of optics, and the results obtained are applicable to the blind landing of 
airplanes. 

The generator in the rear of the apparatus carriage produced nine 
centimeter waves. It received voltage from a relay rack, and sent out 
waves from an opening, equipped with a small antenna of } the wave 
length. These waves spread out and were detected by a detector held in 
the hand of the operator and moved about to detect the varying strength 
of the waves from different positions. The most sensitive detector for these 
waves is the crystal detector, galena or silicon. The antenna of the de- 
tector was in a slotted metal piece at the end of a rod. The signals were 
amplified, and the amplifier fed into a rectifier. The beam was found to be 
not very sharp, and its direction polarized. The relative strength of the 
perpendicular waves could be detected. This dropped off when the de- 
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tector was moved to the side, and less noticeably when moved up and 
down. 

By using a rectangular hollow pipe to transmit the waves, it was found, 
that if the pipe had two of its sides closer together the waves would go 
between the sides closer together. By having the opening nearest the 
generator at right angles to the opening at the other end, a twisted passage 
was formed which twisted the waves from perpendicular to horizontal. 
The best reception was then received horizontally. The outer opening was 
arranged with the long side up and down. Polarization of the beam could 
thus be controlled in this way. If the signals were made stronger the sharp- 
ness of the beam was increased and the intensity dropped off more quickly 
both at the side and vertically. It was sharper in both planes. 

A sheet of galvanized iron reflected these waves, and wire grids also 
proved almost perfect reflectors. At ninety degrees they did not reflect 
but partly passed through a grating (Nicol prism of radio) The disadvan- 
tage of the detector was that it receives reflection from the sides, walls, etc. 
This lessened by means of a horn arrangement. Amplitude could be 
modified by a butterfly-valve like a damper in a furnace which could be 
spun to modulate amplitude. Applications of these facts were in navigation 
of ships and airplanes, in fog or snow, and in military uses. 


INSTRUMENT FLYING INSTRUCTION 
Abstract of address by Proressor C. S. DRAPER 
Professor Draper described instrument flying used every day on air- 
lines. Instruments used by the pilot are the following: 
1. Compass. 


2. Director-gyro. 

3. Artificial horizon or true vertical. 

4. Rate of climb indicator. 

5. Rate of turn indicator. 

6. Air speed meter. 

7. Altimeter, essentially a pressure gauge. 
8. Clock. 


9. Tachometer. 

Training the pilot is now very much specialized and detailed. Training 
in instrument flying is now given before training in visual reference flying. 
The pilot is placed where he can not see out at all, and flies 15-25 hours 
without seeing the ground. After that he can look out, but in a moment of 
stress automatically goes back to the ideas of his first training. When 
something unusual happens suddenly he can fly by instruments. 

His training starts in a simulated airplane, with a trainer, under a hood. 
The apparatus looks like a plane and is equipped with instruments and 
control. It is mounted on a ball joint so that it can rotate around a point. 
There is a rough air attachment, and the student is furnished with radio 
ear-phones. 

To make the training precise an apparatus called a “bug” crawls about 
over a map, as the trainer operates the controls and leaves a red ink-line 
showing the same pattern the trainer forms as he works the controls 
simulating conditions the student might meet in a real flight. Radio beams 
are also simulated. These lessons are carried out with rate instruments. 
Precision instruments go out if banked too far. 

The student in a final examination must go through a flight without 
absolute reference and with rough air. To pass he must make the pattern 
meet. A small error in the angle or time of turn spoils the pattern. 
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He also works out radio problems in cooperation with the instructor. 
Signals tell if he is out in space. 

He learns radio ranges, how to fly to a beam, fly to station to cone of 
silence, and then to make a low approach to land on the field. 


THE MEASUREMENT AND SPECIFICATION OF COLOR 
Abstract of Address by Proressor A. C. Harpy 


Professor Hardy first spoke of a logical system of color obtained by 
arranging color chips in order starting first with the achromatic, which 
would grade from black through various grays to white. Placing this 
graded row at one side of the plane, we would then start with the chro- 
matic colors, red, orange, yellow, etc. Taking one of these, for example the 
reds, these could be carefully compared in terms of brilliance or some other 
quality of the gray series. It would be possible to describe them as red of a 
certain brilliance. The very strong reds could be placed further out from 
the gray. The light weak reds could be placed next to the white and graded 
in the same way while the dark strong reds would be placed next to the 
black and graded outward. When all the spaces were filled in we would 
have a plane for that color. A similar plane could be made for each of the 
others resulting finally in a black-gray-white axis, with the planes of the 
different colors arranged in order around it, red, orange, yellow, etc. 

This was compared with the Munsell system in which all the colors were 
described in terms of five colors, which psychologists consider ideal. The 
difference between successive steps represent just perceptible differences 
of sensation. This ideal system has never quite been attained and the 
colors of these systems are subject to change through fading. 

The new physical measurements are in terms of wave-lengths of light 
so are independent of fading. Without spectroscopy the characteristics of 
the human eye enter into results in color. By means of spectroscopic 
analysis, a curve of the color can be plotted so that it can be duplicated 
exactly. The spectroscope does too good a job. Two samples made to 
match and made up from different lots are shown to be different on 
spectroscopic analysis because they did not match by Tungsten light. 
This method does something more than is expected and is useful in pre 
serving an imperishable record of a given color for use in future duplica- 
tions, not only as to hue, but also as to value and chroma. 

Primary colors were defined as any three colors with the restriction that 
it is impossible to make the third by mixing the other two. The physicists 
use red, green, blue, artists use red, yellow, blue. The former runs off the 
scale less frequently than the latter. The International Commission of 
Illumination has established a procedure used by physicists today. 

It is possible to get specification in terms of 1, hue or dominant wave 
length, 2, value, or brightness, or 3, chroma, or purity. 


PROBLEM DEPARTMENT 


CONDUCTED BY G. H. JAMISON 
State Teachers College, Kirksville, Mo. 


This depariment aims to provide problems of varying degrees of difficulty 
which will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here pro- 
posed. Drawings to illustrate the problems should be well done in India ink. 
Problems and solutions will be credited to their authors. Each solution, or 
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proposed problem, sent to the Editor should have the author’s name intro- 
ducing the problem or solution as on the following pages. 

The Editor of the department desires to serve its readers by making it 
interesting and helpful to them. Address suggestions and problems to G. H. 
Jamison, State Teachers College, Kirksville, Missouri. 





SOLUTIONS AND PROBLEMS 


NOTE. Persons sending in solutions and submitting problems for 
solution should observe the following instructions. 

1. Drawings in India ink should be on a separate page from the 
solutions. 

2. Give the solution to the problem which you propose if you have 
one and also the source and any known references to it. 

3. In general when several solutions are correct, the one submitted 
in the best form will be used. 


LATE SOLUTIONS 
1629, 30, 31, 32, 33. John F. Wagner, Chicago. 
1630, 32. Roy Wild, Kirksville, Mo. 
1623. Hugo Brandt, Chicago. 
1628. Charles W. Trigg, Los Angeles. 
1625. Paul C. Overstreet, Wilmore, Ky. 


1634. Proposed by Aaron Buchman, Buffalo, N. Y. 
If a, b, c, are the sides of triangle ABC, and if 

(a?—b*)* 

ore 


construct triangle A BC and find the relation between angle A and angle B. 


2 


Solution by Proposer 


Construct right triangle BCD with DC =b, CB =a, a>} and hypotenuse 
DB. 
Construct CE, the altitude on the hypotenuse, DB. 
On EB take EA =ED. Draw CA. 
Then triangle ABC is the required triangle. 
Take the square root of both sides of the given equation and 
a*—b? 
we e+ 
a? i 
C= a — — . 
Ve+P Vae+e 
Since triangle BCD is a right triangle and CE is the altitude on the 
hypotenuse, it is at once evident from a well known theorem that 
BE =the first term of the right side of (1) and 
DE =the second term of the right side of (1) 
and thus AB =<¢. It is also evident that CA =b. 
This completes the proof that triangle ABC is the required triangle. 
Since ZB+ZD= 90° 


or 


(1) 
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and ZD+ ZCAB =180° 
then ZA—ZB= 90° is the required relation. 

Solutions were also offered by Walter R. Warne, Rochester, N. Y., 
John P. Hoyt, Cornwall, N. Y., M. Kirk, West Chester, Pa., D. L. 
MacKay, New York, V. H. Paquet, Portland, Oregon. 

1635. Proposed by Dan Troutman, Valois, New York. 

Rationalize and reduce to as simple a form as possible. 


x) oe yl 5471/5 —() 
where (x +y+2z) =0. 
Solution by C. W. Trigg, Los Angeles City College. 


(1) Since s=—(x+y), 
(2) x54 yi/b = — b= —(— [x+-y])"5= (x+y)! 5 
(3) AF Sxt/Syl/54 1x5/5y2/54 10 y2/5y8/5 4 5 yl/5yA/54 y= x+y, 
(4) 5x'/5y! 5[ x3 54 2x2/Syl/54 2xl/Sy2/54 y8/5] = (), 
(5) al/Syl/5( 1/54 yl/5) [ (x! 54 yl/5)2_— yl/5yI 5] =(). 
By substitution from (2) 
(6) — xV/5yl/5o1/5 (22/5 — yl/Syl/5) = (), 


By multiplication 


(7) —,! Syl 5-3 5= — 7 5y2 5-1 5 


By raising to 5th power 


(8) xy = x yo 
(9) xys(z?—xy)=0. 
Or, by symmetry, 


xys(x?— yz) =0 
xy2z(y?—xz) =0. 
A solution was also offered by Malcom Kirk, West Chester, Pa. 


1636. Proposed by Cecil B. Read, University of Wichita, Wichita, Kansas. 
Prove that 


72! 
eee 
(36!)2 
is divisible by 73. 
Solution by M. Kirk, West Chester, Pa. ’ 
72! } 
aaeent 
(361)? 


72°71:70-- - 37—36! 


36! 
o (73—1)(73 —2)(73—3) - - - (73—36) — 36! 


36! 
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_ 73(P)+36!—36! 
= 36! 
73P 


~ 36! 





An expression which is divisible by 73 since P is integral. 

Solutions were also offered by Robert Seamons, Pocatello, Idaho, Aaron 
Buchman, Buffalo, N. Y., J. M. Maxey, Wilmore, Ky., Boris Garfinkel, 
Buffalo, N. Y. 


1637. Proposed by Charles W. Trigg, Los Angeles. 

In a variable triangle with a fixed base, the square of the altitude 
divided by the product of the segments into which the altitude divides the 
base equals a constant, k. Find the locus of the vertex and discuss the 
locus for various values of k. 


Solution by Alan Wayne, New York, New York. 


Place the triangle with base on the x axis with one end at origin. Let 
the coordinates of the other end be (a, 0), with P(x, y), as the variable 
vertex. 


y 
—_—_—_=} 
(1) x(a—x) 
(2) kx?—akx+y*=0. 


Completing the square, 


(3 e(x-5) t¥=- 2 
” a) 


When & =1 the locus is a circle with center at (a/2, 0) and radius a/2. 
When & =positive number (real and #1) the locus is an ellipse. 
When k =negative real number, the locus is a hyperbola. 

Solutions were also offered by Aaron Buchman, Buffalo, N. Y., John F. 
Wagner, Lewis Institute, Chicago, Ill. Arthur Danzl, Collegeville, Min., 
M. Kirk, West Chester, Pa., D. L. MacKay, New York, Walter R. Warne, 
Rochester, N. Y. 


1638. Proposed by Maxwell Reade, Student at Brooklyn College, Brooklyn, 
N.Y. 
Can a triangle be constructed given H, J, O, where H is the orthocenter, 
I is incenter, and O the circumcenter? 


Solution by D. L. MacKay, New York. 


The construction of a triangle given H, J, O is impossible with straight 
edge and compasses. The problem has been discussed by G. Fontene in 
Nouvelles Annales de Mathématiques, 1905, p. 241; 1908, p. 558. 

If G is the center of gravity of the triangle, points H, G, O are collinear 
so that HG:GO=2:1. Thus the problems to construct a triangle given 
H, I, O, or G, I, O are connected with the problem of Euler to construct 
a triangle given G, H, I which is also impossible of construction by straight 
edge and compasses. See Nouvelles Annales de Mathématique, 1870, 
pp. 311, 315; Journal de Mathématiques élémentaires, 1879, pp. 120, 133; 
Intermédiaire des Mathématiciens, 1904, p. 301. 

A solution was also offered by John P. Hoyt, Cornwall, New York. 
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1639. Proposed by Hugo Brandt, Chicago, Ill. 


Simplify 

/1—sin*a sin B 

sec p —_——_- 

| 1+-cos? a tan? 8 

Solution by Arthur Danzal, Collegeville, Minn. 

P /1=sin? ¢ a @sin? p_ J 1=sin? as “sin? B : 

sec | —___. ——__—__—_ 
Vv 1+cos? a ¥ tan? B " cos? 8+ cos? a: sin? B 


“1—sin? a: sin? 8 


= ———__—_-—— =V1=+1. 
\ 1—sin? B+sin? B—sin? a sin? B 


Solutions were also offered by John F. Wagner, Chicago, IIl., Alan 
Wayne, New York, A. MacNeish, Chicago, IIl., Chas. E. Jenkins, Chicago, 
Ill., M. Kirk, West Chester, Pa., D. L. MacKay, New York, Annie M. H. 
Chistensen, University, Louisiana, and also by the Proposer. 


HIGH SCHOOL HONOR ROLL 


The editor will be very happy to make special mention of high school 
classes, clubs, or individual students who offer solutions to problems 
submitted in this department. Teachers are urged to report to the 
Editor such solutions. 

For this issue the Honor Roll appears below: 


No names for this issue. 


PROBLEMS FOR SOLUTION 
1652. Proposed by Nathan Altshiller-Court, University of Oklahoma. 

The line joining the mid point M of the face ABCD of a cube to the 
vertex E of the opposite face meets the sphere circumscribed about the 
cube in the point L. Show that EM: EL =3:4. 

1653. Proposed by Dill Goodman, Fayette, N. Y. 

Prove that there are two and only two fractions with denominators less 
than 19 which have values between 10/13 and 4/5. 

1654. Proposed by Charles W. Trigg, Los Angeles. 

In an equilateral triangle three squares are inscribed. Find the ratios 
of the areas of the four figures included in three, two, one and no squares 
to the area of the triangle. 

1655. Proposed by Mr. Haivsen, St. Paul, Minn. 

If a, b, c, are different and if 

sce a! 
b be W-1 =0, 


c cf ¢f4—1 





show that abc(ab +bc +ca) =a+b+e. 
1656. Proposed by Arthur Brooks, Ledger, N. Y. 

Prove that 10" —(5 + \/17)"—(5 — V/17)" is divisible by 2**'. 
1657. Proposed by Cecil B. Read, Wichita, Kan. 

Show that nm" >1-3-5-7-9-- + (2n—1). 

















SCIENCE QUESTIONS 
March, 1940 
Conducted by Franklin T. Jones 


IMPORTANT QUESTIONS 


What do you want in this Department? 
(Tell the Editor and he will do his best.) 
Should questions be aimed— 
For Class Use? For the Pupils? 
For the Teacher? For the General Reader? 
Send in your “Do you know the Answer” Questions. 





Questions for discussion, examination papers, disputed points may be sub- 
milted to this department. They will be published together with discussion. 

Please let us know what you are working on. It will be helpful to pass the 
information along. 

Send all communications to my home address—Franklin T. Jones, 10109 
Wilbur Ave., S.E., Cleveland, Ohio. 





GQRA—NEW MEMBERS—MARCH, 1940 
328. Odile Wamser, Mercy High School, Milwaukee, Wis. 
329. Dr. J. Paul Visscher, Professor of Biology, Western Reserve Uni- 
versity, Cleveland, Ohio. 





RADIATION—PLUMB LINES 


880. Proposed by Brother Felix John (GQRA, No. 17) Pittsburgh, Pa. 

(1) Is it true that the earth receives only a two-billionth part of the 
radiation from the sun? How figure it? 

(2) Are two plumb lines parallel? Why? 

(3) In laying up an eight-story wall can the corner be kept vertical by 
the plumb-line? Why? (Added by the ED.) 





DANGER UNITS—TURNABILITY 


881. Suggested by a Booklet published by one of the Great Insurance Com- 
panies on the subject of SPEED and DANGER. 


The cut shows a new kind of meter 
—a sort of ENERGY METER. 

The heavy figures on the outside of 
the circle are DANGER UNITS. 

1 Danger Unit equals one ROLL- 
OVER. 

The lighter figures on the inside of 
the helix are miles per hour (MPH). 
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“What can we do about it?—this menace of the seductive influence of 
the automobile and its invitation to drive faster?” 

“Are we carrying too many DANGER UNITS?” 

“Am I carrying too much energy? Can I stop within two street widths 
if necessary?” 

“Have I enough TURNABILITY to take this curve?” 

Paste this meter on the dash of your car and think as you drive—‘‘Am 
I carrying too many roll-overs?”’ 

Then we shall think in terms of energy which reflects DANGER. 





THE SCHMIDT TELESCOPIC SYSTEM 


882. Suggested by the Proposed new Schmidt Telescope at the Warner & 
Swasey Observatory of Case School of Applied Science. 
(a)—What is the Schmidt telescopic lens system? 
(b)—What is the purpose of the lenses and mirrors in telescopes? 
(c)—What is the fundamental difference between the refracting and 
reflecting systems in telescopes? 
(d)—What great discoverers devised the first instrument of each kind? 





A BIOLOGY TEST—SOMETHING TO STUDY FOR 


883. Proposed by Dr. J. P. Visscher, Western Reserve University, to his 
pupils as an outside “‘Problem Test” (Elected to the GORA, No. 329). 
BroLtocy 101—Special Problems: English—Biology December 19, 1939 

(Due, January 4, 1940). 

1. Prepare a list of organisms—(10, if possible) to illustrate the use of 
different terms for adults, juveniles and young—similar to the illustra- 
tions given: 











~ Organisms Adult Young 
Male female | Male — female _ in general 
Human man woman boy. girl child 
Chicken rooster hen cockerel _ pullet chick 


2. Prepare a list of organisms (not less than 25) whose young are given a 
different terminology than the adult, as duck—duckling; goose—gos- 

ling; swan—cygnet. 
Sheep — goat — bear — horse — cow — deer — donkey — antelope — 
elephant — mule — dog — cat — eagle — turkey — quail — chicken, 
etc. 

3. Give the singular and plural of the following biological terms: 
species — genus — duck — deer — sheep — fish — hippopotamus — 
flea — robin — child — chick — titmouse — mongoose — nuthatch — 
proboscis — amoeba — paramecium — Hydra — aphid — Portuguese- 
man-of-war — man — woman. 





CHAMPION LIE OF 1939 
And Yet It’s Physics! 


Quote—A tall tale about a music-loving farmer who trained his sons 
to play tunes on the bang-board of a corn-husking wagon was awarded 
the “diamond studded gold medal”’ of the Burlington, Wis., Liar’s Club. 
Unquote. This was the best lie in 6,820 tries. 

Here it is: 
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“Speaking of cornhusking, paw had ten planks arranged vertically on 


his husking wagon, and tuned them to the musical scale. He started us 
boys out by teaching us to keep a steady stream of ears in the air, and thus 
to play such slow easy selections as ‘Asleep in the Deep’ and ‘Onward 
Christian Soldiers.’ It wasn’t long until we had improved enough to play 
‘Darktown Strutters Ball’ and fast bugle calls. 


‘That fall paw and I took the place of the town band in the county’s 


annual band contest, and won the first prize with a masterpiece of bang- 
board music—our own arrangement of ‘Chopsticks.’”’ Finis! 


~! 
Ne 





DO YOU KNOW THE ANSWERS? 


. When does the 1940 decade begin? 
2. What kind of a whale could have swallowed Jonah? 
. What’s wrong with Garner’s eyes? Quote: John Nance Garner’s neon- 


blue eyes. 


4. What plastic is used in the new safety glass that “‘gives’’? 
. If a small stone were dropped into the ocean at its deepest place, 


would it go to the bottom? 





ANSWERS 


. What is the Mynah Bird? What use? What hazard? 


Answer by Odile Wamser, Mercy High School (Elected to the GQRA, 
No. 328). 

‘The mynah bird isa member of the starling family ; useful because 
it lives on destructive insects while trees are not bearing fruit; 
harmful when fruit is ripe because they destroy quantities of fruit: 
hazardous near orchards.”’ The mynah bird was introduced into 
Hawaiian Islands to aid in cutworm control; gorged on lantana 
seeds which passed through their digestive tracts with sproutability 
unaffected; lantana was spread from Kauai to Hawaii. Now lantana 
has become as annoying in Hawaiian Islands as Canada Thistle 
in Ohio. 


. Blister rust of white pine landed in Vancouver, B. C., in a shipment 


of pine from Europe. A two-cycle disease blister rust cannot pass from 
one pine to another. It passes by way of gooseberry and black current 
bushes which serve as hosts. Its inroads are swift. 


. Mohammed taught that “Hell is populated by bachelors.”” Young 


Mohammedans are prolific. 


. Quote: Ratlike Marihuana Vendors—One section of the narcotic 


trade is largely in the hands of Mexicans who came north in the great 
trek of the twenties. Ratlike brains among them, familiar with the 
power of marijuana in Mexico turned to that trade here. 
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75. Pie-chart and legend—How the Law of Differential Birth Rates 
Works. If one old-time American couple multiply at a 3-child rate, and 
another, Mexican peon, at a 9-child rate, their great-grandchildren, pro- 
vided all live, will be as the above white sector is to the black area. 


OTHER ANSWERS 


874. Pure Copper Makes Trouble—Proposed and answered by Carrol C. 
Hall (GORA, No. 326). 
Answer from Minerals, Metals & Gems, Springfield, Ill. A. Hyatt Verrill, 
Boston; L. C. Page & Co., 1939, Pages 37-38. 

‘Nearly everyone has heard of the copper mines of the Lake Superior 
district, and especially the famous Calumet and Hecla Mine. Not 
only is this mine far famed for the enormous amounts of copper it 
has produced, but also as the deepest of all mines its lowest workings 
being over 5000 feet beneath the surface of the earth. It is also re- 
markable for the fact that the greatest obstacles and difficulties in 
its operation, as well as the greatest expenses, have been the result of 
too much copper. That does sound paradoxical, for anyone might 
well be puzzled as to how a copper mine could contain too much of 
the metal. The more, the better, one would think. But there is copper 
and copper. In most copper mines the ores are various minerals con- 
taining oxides or salts of copper, such as azurite, malachite, pyrite, 
bornite, and others. But the Lake Superior copper is mainly in the 
form of metallic or native copper, and while this is the richest and 
purest it may prove a curse rather than a blessing when it occurs in 
large quantities. 

It is so soft and tough that it cannot be sawed or chiseled, it is such 
a perfect conductor of heat and electricity that it cannot be cut by 
the blow-torch or electric arc, and it is so malleable that it cannot be 
torn to fragments by blasting. As a result, when the miners came upon 
huge masses of pure copper weighing many tons, and too large to be 
taken out entire, there was nothing to be done but go around them, 
for even if by slow and patient labor they were removed the cost 
entailed would be more than the copper was worth. On the other hand, 
it was very expensive to hew and blast a tunnel around the obstruc- 
tions which, intrinsically worth thousands of dollars, were liabilities 
instead of assets.” 


875. Solar Eclipses of 1940— 

The next solar eclipse is on April 7, 1940; Pacific Ocean, North America 
and Atlantic Ocean adjacent to North America. 

Get your dark colored glasses ready. Two colors one on top of the other 
are easier on the eyes. 

The path of the eclipse starts a little south of the equator, extends 
northeasterly, crossing the United States at or near Austin, Houston and 
San Antonio in Texas, Baton Rouge and New Orleans in Louisiana, 
Savanah in Georgia, Pensacola and Jacksonville in Florida. The path is 
150 miles wide. 

In Ohio this eclipse will begin over Columbus at 3:30 p.m. and end at 
6:13 p.m. Over Cincinnati, it will begin two minutes earlier and end one 
minute later. At Cleveland, it will begin two minutes later than at Colum- 
bus and end two minutes earlier. 

The second eclipse will not be visible in the United States, except at one 
peninsula in Florida, most of South America, the Atlantic Ocean and 
southern Africa. The narrow path of the total eclipse crosses northern 
South America, the Atlantic Ocean and the southern tip of Africa. 














BOOKS AND PAMPHLETS RECEIVED 


Principles of Chemistry, by Joel H. Hildebrand, Professor of Chemistry 
in the University of California. Fourth Edition. Cloth. Pages xi+359. 
1421.5 cm. 1940. The Macmillan Company, 60 Fifth Avenue, New York, 
N. Y. Price $2.50. 


A Course in General Chemistry, by William C. Bray and Wendell M. 
Latimer, Professors of Chemistry in the University of California. Third 
Fdition. Cloth. Pages xi+206. 1421.5 cm. 1940. The Macmillan Com- 
pany, 60 Fifth Avenue, New York, N. Y. Price $1.50. 


Excursions in Science, Edited by Neil B. Reynolds, General Electric 
Company, and Ellis L. Manning, Supervisor of Science, New York State 
Department of Education. Cloth. Pages xiii+307. 13.5 20.5 cm. 1939. 
McGraw-Hill Book Company, 330 West 42nd Street, New York, N. Y. 
Price $2.50. 


The Training of Mathematics Teachers for Secondary Schools in England 
and Wales and in the United States, by Ivan Stewart Turner. Cloth. Pages 
xiii +231. 15X23 cm. 1939. Bureau of Publications, Teachers College, 
Columbia University, New York, N. Y. Price $1.75 


An Introduction to Chemical Science, by W. H. Hatcher, Professor of 
Chemistry, McGill University. Cloth. Pages viii+423. 13.521.5 cm. 
1940. John Wiley and Sons, Inc., 440 Fourth Avenue, New York, N. Y. 
Price $3.00. 


Understanding Science, by Ralph K. Watkins, Professor of Education, 
School of Education, University of Missouri, and Winifred Perry, Teacher 
of General Science, Roosevelt Junior High School, San Diego, California. 
Cloth. Pages xiv+432. 14x21 cm. 1940. The Macmillan Company, 60 
Fifth Xvenue, New York, N. Y. Price $1.28. 


Science for Daily Use, by Ralph K. Watkins, Professor of Education, 
University of Missouri, and Winifred Perry, Teacher of General Science, 
Roosevelt Junior High School, San Diego, California. Cloth. Pages xii 
+500. 14X21 cm. 1940. The Macmillan Company, 60 Fifth Avenue, 
New York, N. Y. Price $1.48. 

Science for Human Control, by Ralph K. Watkins, Professor of Educa- 
tion, School of Education, University of Missouri, and Winifred Perry, 
Teacher of General Science, Roosevelt Junior High School, San Diego, 
California. Cloth. Pages xvi+588. 14 X21 cm. 1940. The Macmillan Com- 
pany, 60 Fifth Avenue, New York, N. Y. Price $1.68. 


Introductory College Chemistry, by Neil F. Gordon, Professor of Chem- 
istry, Central College, and William E. Trout, Jr., Professor of Chemistry, 
Mary Baldwin College. Second Edition. Cloth. Pages xiii+753. 14.5 x23 
cm. 1940. John Wiley and Sons, Inc., 440 Fourth Avenue, New York, 
N. Y. Price $3.50. 

Growing Plants Without Soil, by D. R. Matlin, Professor of Plant 
Chemiculture, Belmont Evening High School, Los Angeles, California. 
Second Edition Revised. Cloth. Pages 155+vii. 13.521.5 cm. 1940. 
Chemical Publishing Company, Inc., 148 Lafayette Street, New York, 
N. Y. Price $2.00. 


Modern Methods and Materials for Teaching Science, by Elwood D. 
Heiss, Professor and Head of the Science Department, State Teachers 
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College, East Stroudsburg, Pennsylvania; Ellsworth S. Obourn, Head of 
the Science Department, John Burroughs School, Clayton, Missouri; 
and C. Wesley Hoffman, Instructor of Science, Blair Academy, Blairs- 
town, New Jersey. Cloth. Pages x +351. 1421.5 cm. 1940. The Macmil- 
lan Company, 60 Fifth Avenue, New York, N. Y. Price $2.50. 


Advanced Algebra, by S. Barnard, Formerly Assistant Master at Rugby 
School, Late Fellow and Lecturer at Emmanuel College, Cambridge, and 
J. M. Child, Formerly Lecturer in Mathematics in the University of 
Manchester, Late Head of Mathematical Department, Technical College, 
Derby. Cloth. Pages x +280. 13.5 21.5 cm. 1939. The Macmillan Com- 
pany, 60 Fifth Avenue, New York, N. Y. Price $4.00. 


Mathematics in Action. Book Three, by Walter W. Hart, Formerly 
Associate Professor of Mathematics, School of Education, University of 
Wisconsin, and Lora D. John, Adviser Junior High School Mathematics 
Committee, Vice-Principal Junior High School Number One, Trenton, 
New Jersey. Cloth. Pages v +442. 12.520 cm. 1940. D. C. Heath and 
Company, 285 Columbus Avenue, Boston, Mass. Price $1.28. 


Discovering Our World, by Wilbur L. Beauchamp, Mary Melrose, and 
Glenn O. Blough. Book Three. Cloth. 464 pages. 12.519 cm. 1939. 
Scott, Foresman and Company, 623 S. Wabash Avenue, Chicago, IIl. 
Price $1.00, 


Children’s Choices in Science Books, by Alice Marietta Williams. Cloth. 
Pages xiv +163. 15X23 cm. 1939. Bureau of Publications, Teachers Col- 
lege, Columbia University, New York, N. Y. Price $1.85. 


Young Chemists and Great Discoveries, by James Kendall, Professor of 
Chemistry in the University of Edinburgh, General Secretary of the Royal 
Society of Edinburgh. Cloth. Pages xvi+272. 12 K19.5 cm. 1939. D. Ap- 
pleton-Century Company, 35 West 32nd Street, New York, N. Y. Price 
$2.75. 


You Don’t Have to be Rich, by Allan Herrick. Cloth. Pages viii +235. 
12.5<18.5 cm. 1940. D. Appleton-Century Company, 35 West 32nd 
Street, New York, N. Y. Price $1.75. 


The High School Science Library for 1938-1939, by Hanor A. Webb, 
Editor of Current Science, George Peabody College for Teachers. Reprinted 
from Peabody Journal of Education, Vol. 17, No. 3, November, 1939. 
20 pages. 16.5 X24 cm. 


The Origin of Submarine Canyons, by Douglas Johnson, Professor of 
Physiography, Columbia University. Cloth. Pages viii+126. 1523.5 
cm. 1939. Columbia University Press, 2960 Broadway, New York, N. Y. 
Price $2.50. 


How to Organize a Science Club. Paper. 35 pages. 18 X25.5 cm. 1939. 
The American Institute Science and Engineering Clubs, 60 East 42nd 
Street, New York, N. Y. Price 25 cents. 


A Brief Anatomy of the Turtle, by Glenn A. Noble, Instructor in Zoology, 
San Francisco Junior College, and Elmer R. Noble, Assistant Professor 
of Biology, Santa Barbara State College, California. Paper. Pages viii 
+69. 1421.5 cm. 1940. Stanford University Press, Stanford University, 
California. Price $1.00. 














BOOK REVIEWS 295 


Portraits of Famous Philosophers Who Were also Mathematicians with 
Biographical Accounts, by Cassius Jackson Kayser, Adrian Professor 
Emeritus of Mathematics, Columbia University. 12 Portraits. 25 X34 cm. 
1939. Scripta Mathematica, Amsterdam Avenue and 186th Street, New 
York, N. Y. Price $3.00. 


The Teacher’s Manual—English—for use with the Strathmore Plan, by 
Charles B. Price, Principal, North-Side High School, Blue Island, Illinois; 
Lena D. Price, Formerly Teacher, Blue Island, Illinois; and Frank N. 
Freeman, Educational Adviser, Professor of Educational Psychology, 
University of Chicago, Chicago, Illinois. Pages 107+xii 19.5 26.5 cm. 
1939. The Strathmore Company, Aurora, III. 


The Teacher’s Manual—Arithmetic—for use with the Strathmore Plan, 
by Margaret Scherer, Primary Teacher, Oak Park, Illinois, and Frank 
N. Freeman Educational Adviser, Professor of Educational Psychology, 
University of Chicago, Chicago, Illinois. 183 pages. 19.5 X 26.5 cm. 1939. 
The Strathmore Company, Aurora, III. 
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Physical Meteorology, by John G. Albright, Assistant Professor of Physics, 
Case School of Applied Science. Cloth. Pages xxvii+392. 1523 cm. 
1939. Prentice-Hall, Inc., 70 Fifth Avenue, New York, N. Y. Price 
Trade $5.35, School $4.00. 


While meteorology has been a subject of study since ancient times, it is 
only in recent years that the public as a whole has become conscious of the 
benefits to be derived from this science. Regular frequent broadcasts of 
the bulletins of the Weather Bureau are heard in every home and govern 
much of the daily dress, travel, and business. Farmers and sailors were the 
first in the industries to study meteorology and profit from the study. 
Superstition and pseudoscience often vitiated the early work and still 
operate with evil effect among the uninformed. But agriculture and com- 
merce have learned that a study of weather and climatology pays. The 
cost of maintaining the Weather Bureau is more than justified by the re- 
turns to agriculture alone. In recent years aviation has demanded the 
extension and improvement of the work of the Bureau. As a cultural 
course meteorology may well claim high rank; in certain technical fields 
it is essential. The basic prerequisite for meteorology is physics, hence the 
course must either follow a course in physics or include the necessary sec- 
tions of that science. The latter is a large order and the author of Physical 
Meteorology has elected the former alternative. The text is designed for 
students at the college level. It is mainly descriptive but presents mathe- 
matical analysis where needed, giving the derivations of all equations in 
full. All divisions of the science are thoroughly covered and illustrated by 
diagrams, graphs, maps, and halftones. References to magazine literature 
and a list of about thirty of the best books on the subject are appended. 
The book is well arranged for course work; it is reliable and attractive. 

G. W. W. 


A Text-Book of Heat, by H. S. Allen, Professor of Natural Philosophy in 
the University of St. Andrews, and R. S. Maxwell. Part I. Cloth. Pages 
viii +527 +xvi. 13.522 cm. 1939. The Macmillan Company, 60 Fifth 
Avenue, New York, N. Y. Price $3.25. 


An excellent course in heat is sented i vo volumes. Pa i in- 
A llent heat resented in two volumes. Part I is prin 
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cipally descriptive and gives in detail the experimental studies that form 
a foundation course. The calculus notation is used but all mathematical 
developments are given in full. Emphasis is placed on the historical order 
and short biographical sketches of many of the investigators contribute 
much to the human interest as well as to the scientific aspects of the sub- 
ject. An excellent list of problems and questions, selected for the most part 
from various school and college examinations, follows each chapter. Dia- 
grams, graphs, and tables of data illustrate and support the text. The book 
is well adapted for use as a text in a course in heat to follow the general 
physics course. Teachers and students who examine this book will be 
eager to see the second volume, Part II. 
G. W. W. 

The Demonstration Laboratory of Physics at the University of Chicago, by 

Harvey B. Lemon, Professor of Physics, The University of Chicago, 

and Fitz-Hugh Marshall, Assistant in Physics, The University of Chi- 

cago. Paper. 127 pages. 17 X 23.5 cm. 1939. The University of Chicago 

Press, 5750 Ellis Avenue, Chicago, Ill. Price $1.50. 

One of the most noteworthy steps toward the improvement of physics 
teaching at the college level is the demonstration laboratory in operation 
at Ryerson Laboratory of The University of Chicago under the direction 
of Professor Harvey B. Lemon. This book gives the general purposes of 
the laboratory; tells how it is used as a tool of education by (1) survey 
students, (2) the more specialized students doing regular laboratory work, 
(3) students in teacher training classes, (4) the general public; and gives 
a list of 239 demonstrations that are set up. The body of the book de- 
scribes by photographs and discussions a considerable number of the ex- 
periments. A valuable appendix presents some of the technical details for 
the use of teachers in setting up similar demonstration laboratories. This 
is one of the new professional books every physics teacher should have. 

G. W. W. 


Psychology and Teaching of Secondary School Subjects, by Homer B. Reed, 
Ph.D. Professor of Psychology, Fort Hays Kansas State College. Cloth. 
Pages xviii +684, 13.5 20.5 cm. 1939, Prentice-Hall, Inc. New York. 
Price $3.25. 

This volume begins with a statement of the principles of learning, 
namely: organization, practice, individual differences, and motivation. 
The author then proceeds to show how effective teaching depends upon 
the intelligent application of these principles. To learn effectively the 
student must have a goal, a method and a content. 

For those teachers who have doubted the value of the sciences of psy- 
chology and education as aids in the solution of the problems of the study 
and teaching of secondary school subjects this book will be an invaluable 
addition to their technical library. 

The chapters that follow the statement and discussion of the principles 
are devoted to a practical demonstration of the way they may be applied. 
The author has selected for this purpose the fields of English Composition, 
English Literature, Foreign Language, Typewriting, Social Studies, 
Mathematics, and Science. Throughout these demonstrations major em- 
phasis has been placed upon the use of material obtained from scientific 
investigation, theoretical material being used sparingly. These demon- 
strations will prove helpful to all teachers of secondary school subjects 
whether or not their subject is used as a base in this book. 

The author has used great care to state the results of his investigations 
in non-technical language wherever possible so that reading the book is 
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well within the comprehension of any teacher. The book is well supplied 
with supplementary reading references at the end of each chapter. Every 
teacher desiring to become more efficient in his teaching should read this 
volume. 

Frep H. OrrMAn 

Wilson Junior College, Chicago 


The Mechanism of Thought, Imagery, and Hallucination, by Joshua Rosett, 
Professor of Neurology in Columbia University; Scientific Director, 
Brain Research Foundation, Inc., New York. Cloth. Pages x+289. 
17 25.5 cm. 1939. Columbia University Press, New York: Morningside 
Heights. Price $3.00. 

The book opens with a short historical sketch of the attempts that have 
been made by the philosophers of all ages to account for mind and con- 
sciousness on a rational basis. With the coming of the theories of evolution 
and the development of the sciences of biology, neurology, and psychology, 
philosophy lost much of its importance as an explanation of the mysteries 
of human behavior. A concrete outgrowth of the theory of evolution was 
Jackson’s Law of Evolution and Dissolution of the Nervous System which 
the author discusses as to its merits and demeritsi n the various chapters 
of the book. 

The main discussion is divided into two parts. Part one is entitled 
“Fundamentals” and is concerned chiefly with the experience of sensation 
and its relation to the conscious state. Part two is entitled ‘‘mechanism” 
and is concerned chiefly with the mental activities of thought, imagery 
and hallucination and their relation to the conscious state. 

In part one the chapter headings are as follows: The Law of Evolution 
and Dissolution of the Nervous System; The Emotional State; The Rela- 
tion of the Emotions to the Conscious, Sensory, and Informative State; 
The Expression and the Subjective Experience of the Emotions; The 
Will; Nerve Signaling; The Effect of Injuries of the Association Systems; 
and Representation and Symbolism. 

It is quite apparent from the content of these chapters that the author 
is convinced from his investigation that the experience of sensation is the 
beginning and end of all human behavior; sensory experience causes three 
different types of behavior as it involves; (1) the lower nerve centers alone, 
(2) the mid-brain or thalamus, (3) the cerebral cortex. When it involves 
the first we have reflex behavior, when it involves the mid-brain we have 
the emotions accompanied by feeling, and when it involves the cerebral 
cortex we have consciousness which becomes the controlling factor in all 
other forms of behavior. 

An interesting feature of the discussion is found in the author’s statement 
concerning emotion. He says, “‘Emotion then has four factors: (1) The 
cognition or re-cognition, or the memory, of a certain situation, the act 
resulting in certain internal disturbances implied by the subjective ex- 
perience of sensation, which may be of different degrees of clarity; (2) 
the feeling which accompanies the internal disturbance, which is graded 
in terms of intensity; (3) the internal disturbance itself, that is, the ac- 
tivity of the visceral and vascular organs, which is the emotion proper; 
(4) the expression of these changes by muscular movements or in other 
ways. 

Will is considered as a “‘term signifying the mental act of bringing past 
experience to bear upon present behavior for a more or less distant mo- 
tive.”” How these past experiences are recorded in the nervous system is 
unknown but nevertheless they are there and do form the basis through 
the medium of symbolism of all future acts and deeds. 
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Whether or not we agree with the author in his conclusions they present 
a very interesting array of facts which are difficult of controversion. 

In part two the discussion centers around the thesis that “‘the activities 
of the functions of thought, imagery, and hallucination, in the order 
mentioned, are conditioned by an increasing degree of inactivity of the 
sensory receptive apparatus, and therefore by increasing amounts of dis- 
orientation in the present and relatively immediate surroundings.” 

The chapters devoted to the development of this thesis are entitled: 
Hallucination, in Certain Injuries and Diseases of the Nervous System; 
The Epileptic Seizure; The State of Attention, and Sleep. In all of these 
chapters the conclusion seems to be established that all of the mental 
activities are but subjective reproductions of objective experiences and 
that they are, in the order mentioned, increasingly vivid and increasingly 
inaccurate. Thought would appear to be the least vivid and the least 
[inaccurate while imagery and hallucination are increasingly vivid and 
inaccurate reproductions. 

The author proves his assumptions by the use of case illustrations in- 
volving injuries and diseases of the nervous system wherein the sensory 
receptive areas of the cortex are destroyed. The chapter on the state of 
attention furnishes very convincing evidence on the way subjective ex- 
perience is acquired and of its importance to subsequent reproduction. 
In sleep also a more or less active sensory receptive apparatus makes for 
a form of disorientation to the immediate present thus giving rise to more 
vivid and more inaccurate subjective reproduction. 

This reviewer believes it advisable here to quote the concluding remarks 
of the author, as follows: ‘On the basis of the present investigation, the 
function of thought may be defined as a subjective reproduction of objec- 
tive experiences, in which orientation in the past is co-existent with and 
guided by a large amount of orientation in the present; and which, not- 
withstanding the vagueness of the sensations re-experienced, is accurate 
with respect to their relations as they are integrated into memories of 
situations.” 

To those students who are interested in scientific efforts to account for 
human behavior much inspiration will be found in this book. This re- 
viewer considers it an excellent explanation of behavior based upon 
scientific investigation and experiment and deserves the careful perusal of 
everyone interested in aiding young people to make the most of the mental 
equipment with which they were born. 

FreD H. OTtTMAN 
Wilson Junior College, Chicago 


Fundamentals of Zoélogy, by Wm. J. Tinkle, Professor of Biology, Taylor 
University, Upland, Indiana. Cloth. 492 pages. 1421.5 cm. 1939. 
Zondervan Publishing House, 815 Franklin Street, Grand Rapids, 
Mich. Price $3.00. 


About half of the pages in this book are used for a brief survey of the 
entire animal kingdom; the rest are used for a discussion of general prin- 
ciples, including chapters on the cell principle, embryology, genetics, 
ecology, classification, geographic distribution, evolution, and conserva- 
tion. Necessarily the space allotted to each principle is quite limited. 

The most serious criticism concerns the treatment of evolution. In this 
the author returns definitely to the idea of special creation. To quote: 
“There is another theory, for which the author of this book cannot claim 
authorship, but which the facts of modern biology do not discredit. It is 
thought that representatives of all the major groups of animals down to 
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orders or perhaps families or genera were created.’’ Can it be denied that 
the facts of modern paleontology tend to discredit the supernatural crea- 
tion of the groups mentioned above? 

The discussion of the fossil evidence of evolution, as well as of the theory 
of natural selection, is inadequate and misleading. It is stated that the 
fossils which have been found are like modern animals or more complex. 
This of course, if true, ties in with the author’s idea that all mutations are 
indifferent or injurious. But such a position cannot be maintained in the 
face of well worked out series of fossils such as those of elephants and 
horses; in these there is an unmistakable increase in complexity, involving 
adaptation, in teeth and other structures. 

In the discussion of evolution the words “‘upward” and “downward” 
are used repeatedly to denote the direction of change in a species, and the 
statement is made that ‘‘mutations indeed are new but are changes in the 
downward direction .. . they result in an organism less fit to succeed in 
growing and reproducing . . . mutations are either indifferent or harmful 
to the organism . . . mutation does not produce better genes; and no other 
process of gene change is known.”’ 

Now in stating that mutations never increase the fitness of the indi- 
vidual the author takes a position contrary to well established facts. It 
is of course true, as advocates of evolution are the first to point out, that 
most observed mutations are deleterious, but it is possible to cite numerous 
examples of beneficial ones. 

Another serious criticism of the book as a textbook for beginners has 
to do with the figures. Nearly all the figures on internal anatomy are bor- 
rowed. In the process of reproduction some are reduced too much for effec- 
tive use. On most of such figures reference numbers are printed at the 
ends of guide lines, with printed legends below. This method is unques- 
tionably inferior to the modern method of printing the labels directly 
opposite the structures. The reproduction of the halftones is not well 
done. 

There is a glossary and an index. 

Epwarp C, COLIN 
Chicago Teachers College 


Interpreting Science, a series of three books. 

Book I. Understanding Our Environment, by Franklin B. Carroll, Head of 
the Department of Science, Frankford High School, Philadelphia, 
Pennsylvania. Cloth. Page 438. 15 X21 cm. 1939. The John C. Winston 
Company, Chicago, Illinois. Price $1.48. 

Book II. Understanding Our World, by Franklin B. Carroll. Cloth. Pages 
554. 15 X21 cm. 1939. The John C. Winston Company, Chicago, Illinois. 
Price $1.56. 

Book III Understanding The Universe, by Franklin B. Carroll, Frank A. 
Rexford, Educational Director, Museum of the City of New York, and 
Henry T. Weed, Head of the Science Department, Girl’s Commercial 
High School, Brooklyn, New York. Cloth. Pages 712. 1521 cm. 1939. 
The John C. Winston Company, Chicago, Illinois. Price $1.68. 

This well organized and well written series of textbooks may well find 

a place in any general science schoolroom, as it is a series of texts that is 

especially adaptable to the general science work found in the modern 

Junior High School today. 

These texts are based on the unit plan, each unit being preceded by a 
preview to that specific unit. Such an introduction serves as an orientation 
for the pupils. The unit is then divided into numerous chapters. Each of 
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these ends with many worth while experiments, which may be worked 
out at school or at home. A vocabulary and thought questions are also 
provided for each chapter. 

Such texts, as the reviewer sees it, can be readily adapted to the indi- 
vidual differences in pupils, in their ability, needs and interests. With 
careful planning on the part of the teacher any one of the newer methods 
of teaching general science can be used. Equally well the project method, 
long time assignment, or the daily recitation may be used. 

The authors of this series maintain that by providing immediate and in- 
telligent participation for the pupil, the study of science becomes vitalized 
and real. Thus, he becomes motivated with the desire to reach more deeply 
into the facts and to really know the scientific answers to the questions 
that arise from this motivated study. These texts, that are here reviewed, 
take into account this idea and carries to completion. 

From the standpoint of a librarian as well as a former teacher of general 
science, I would like to mention the excellent format of these three books. 
The print is large and clear, thus eliminating any difficulty that might 
be found in reading. The margins are wide and this facilitates excellent 
rebinding. The several full colored photographs and many clear, concise 
illustrations are good. Last but not least, is the patented Winston-Hercules 
binding, which makes the period of use much longer than is found with 
the ordinary binding, especially is this true if the books are to be used as 
textbooks. 

Most definitely this series is worth while from the valuable teaching 
materials it contains to the final durability of the books themselves. 

MILDRED I. Ross 
Science Librarian, George Washington 
High School, Indianapolis, Indiana 


Elementary Theory of Equations, by William Vernon Lovitt, Ph.D. Pro- 
fessor of Mathematics, Colorado College. Cloth. Pages xi+237. 15 x23 
cm. 1939. Prentice-Hall, Inc., New York. Price $2.50. 

The material covered in this text is largely that of the traditional text 
in the theory of equations. A very definite effort has been made to make 
the subject available to students who have not had calculus.*As a result 
of this effort rather detailed explanations are made in many spots. The 
student will probably find fewer places where the guiding hand of the 
teacher is needed than is the case with many texts. 

There is sufficient material available to offer the teacher a wide choice. 
The supply of problems and exercises is large enough that it should take 
several years to build up in the fraternity houses a complete set of solu- 
tions. Answers are bound with the text. 

In addition to the value of the book as a text in a course in the subject, 
the treatment in elementary terms makes the book valuable as supple- 
mentary material. Better students in college algebra would appreciate 
such topics as the bounds for the roots of an equation; those in analytical 
geometry would enjoy the graphical solution of the quadratic or the geo- 
metric interpretation of the rank of a determinant. The treatment of 
Graeffe’s method appears very easy to follow. 

The book as a whole gives a very pleasing impression and seems to be 
very teachable. Some of the illustrations of plotted curves seem unusual 
until one discovers on reading the text that these only purport to show 
approximate accuracy. The statement that 0 is a pure imaginary number 
is not in agreement with that made in some other texts. 

Cecit B. READ 
University of Wichita 
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HOTTER SUN CAUSED ICE AGES 


Glacial periods on the earth have been due to changes in the sun’s 
radiation, states Sir George Simpson, eminent British meteorologist, in 
the annual report of the Smithsonian Institution. 

However, these big chills have come not when the sun, now known to be 
a variable star, was growing cooler, but when it was throwing out more 
heat. 

It works out this way: the increased heat causes increased evaporation 
from the oceans; this in turn produces greater precipitation. Near the 
poles, this precipitation piles up as snow that packs and solidifies into ice— 
and the Ice Age is on the way. 

If the sun puts a damper on its radiation for a long period, evaporation 
slows down and the lands become dry. We are living in such a cold, dry 
epoch now, Sir George holds. 
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